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ORIGINAL ARTICLES 


CAST OVERLAY TECHNIC AND ITS APPLICATION IN PRACTICE* 


By R. C. Wuert, D.M.D., Prorta, ILLINOIS 


N FEW of the scientific professions has such rapid progress been made as 

in that of dentistry, considered in all of its branches. Its past and present 
attainments are many and great; its future ones unguessable, but—there re- 
mains with us that deterrent factor, more or less present in all scientific 
achievement, namely, the temptation to adhere too closely to ‘‘as it was in 
the beginning, is now, and ever shall be’’ formulas of belief and practice, 
through fear of the fire of opposition almost sure to be invited by any 
radical departure from comparatively efficient, established methods. 

With this fact in mind, the presentation of the cast overlay technie, 
and its application in practice, have been deferred by the writer until now, 
when, through several years its value has been thoroughly tested, and its 
advantages proved. 

Regardless of the method of attachment employed, it will be readily 
conceded that the success of a fixed orthodontic appliance depends upon the 
security of its anchorage. Since the introduction of a certain type of molar 
anchor band by Fauchard, in 1723, many modifications and improvements 
upon it have come into general use, but the discerning operator is aware of 
the fact that many undesirable features are attached to its employment in 


practice. 
PROFESSIONAL OBLIGATIONS 


Our first professional duty is to be humane, and to accomplish all service 
connected with orthodontic procedures with a minimum of pain and discom- 
fort to the patient, but in the many and invaluable books and treatises on 
orthodontic technic, there are few references to the desirability of the amelio- 


*Read before the American Society of Orthodontists, Buffalo, N. Y., April 30-May 3, 1928. 
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ration of suffering to the,patient which may be involved in the adjustment 
of bands for either corrective or postmaintenance purposes. 

Our second obligation is to conserve the time spent in the procedures, 
and by doing this to lessen the nerve strain on the patient and the operator, 
to a degree consistent with thorough treatment. 

Our third, and it would seem our most important consideration, is to 
avoid the attachment to teeth of appliances that may cause either temporary 
or permanent injury to hard or soft tissues of the mouth. At all times an 
orthodontic treatment appliance is a menace, and this is due to the fact that 
it is foreign to a normal condition of the mouth, and therefore must be re- 
garded as the lesser of two evils: one, the deformity to be corrected, the 
other, the appliance and method of correction. The danger lies in the possi- 
bility that the appliance or some of its parts may become the greater evil 
of the two. 


FAULTS OF THE MOLAR ANCHOR BAND COMMONLY USED 


The outstanding faults in the making and adapting to use of the type of 
anchor bands in general use today are: 


1. The annoyance caused the patient by the separation of teeth, a process 
generally necessary for the proper fitting and setting of a molar band whether 
the band is constructed by direct or indirect method. 

2. The displacement of teeth, caused by the thickness of the metal band 
between them, this displacement leaving broken contact when the appliances 
are removed. 

3. The frequent irritation of the interproximal tissues. 

4. Injury to the investing tissues of the teeth, in the event of a broken 
band, or a loss of cement attachment to the tooth, permitting the band to be 
crowded over the neck of the tooth and into the gingival tissues. A certain 
result of such inefficient appliance would be tissue injury and great discom- 
fort to the patient. 


HISTORY 


During the past ten years, the writer has endeavored to perfect a means 
of fixed anchorage more desirable in its utility and its comfort than the plain 
anchor band now in common use. The effort has resulted in the making and 
the practical demonstration of an overlay, designed to overcome previously 
stated objections to the use of the common anchor band, and to supply a base 
of attachment superior in strength and security to that in general use today. 

Due eredit is here given to Dr. J. Lowe Young for coining the term 
‘overlay,’’ which in 1920 was first used by him, and applied to a technic of 
his own that furnished germinal ideas, through which was evolved much of 
the technic here presented. 

The first east hard gold overlays which I successfully made and applied 
were used as a part of fixation appliances in the treatment of jaw fractures. 
In April, 1924, the overlay was first used in the making of space maintainers 
for application where a premature loss of one or more deciduous molars had 
occurred. The object of such an appliance was to bridge the space with a 
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semifixed bar, thus restoring function in the affected area, and preventing 
occlusal displacement of teeth of the opposing arch. Due to occlusal stress 
on such appliances, they had proved to be more or less failures when the 
anchor band had been used in their construction, but the overlay used on 
the anchor teeth solved the problem. 

It was found that the overlay, when used in such appliances, rarely 
became free of cement attachment, and that when it did, the investing tis- 
sues were not injured as they are liable to be when a band used in such 
service becomes free of cement attachment. 

The success of overlays in the construction of space maintainers was fol- 
lowed by their use in orthodontic appliances of the Mershon lingual spring 
wire type, where a general expansion of the mandibular deciduous arch was 
indicated, and where such expansion would be favorably reflected in de- 
velopment of the maxillary arch to a more normal width, through the forces 
of occlusion. 

Because of the satisfactory results obtained by use of the overlay in 
such cases, it was next used on the maxillary deciduous molars, as a base 
of anchorage for lingual wires. 

It was not long before we were using the overlay on permanent molars, 
especially those of the low, sloping, buccal and lingual wall types, which are 
further complicated in form for the fitting of anchor bands by a fifth cusp 
on the lingual. 

Suecess having attended the use of overlays as a base of anchorage for 
the lingual spring wire, buccal attachments were made to the molar overlays 
that have carried successfully every type of labial arch wire, even to the 
use of elastic intermaxillary ligatures in the treatment of extreme types of 
bilateral distoclusion and mesioclusion cases. 


CONSECUTIVE STEPS IN THE TECHNIC OF MAKING THE OVERLAY 


Foreword.—The consecutive steps in the technic, and the materials used 
therein are given as the result of careful study, much research work, and 
sustained application in practice. The mention of certain trade names of 
materials and apparatus used in the process is not done with the object of 
favoring any particular manufacturer, but solely with a view to the saving 
of time and expense in the beginning for those who are interested and may 
decide to apply the technic in practice, using materials of proved value. 


I, PREPARATION 
Thoroughly clean and polish the teeth, making it certain that all foreign 
substances are removed from the cervical portion of the molar teeth. This 
is positively essential. 


Il. THE IMPRESSION 


With some exceptions, the method of taking the impression will closely 
follow the technic of Dr. Charles R. Baker, as reported in his clinie before 
the First International Orthodontic Congress. 

A quick setting impression compound which has been softened in water 
at a temperature of about 130° F. is used in a partial impression tray, the 
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handle having been eliminated (Fig. 1). The tray is introduced to the mouth, 
and the compound foreed around the teeth and the soft tissues in the usual 
manner, until the occlusal surfaces of the teeth are close to the tray. 

As soon as this has been done, and while the impression material is still 
soft, the tray should be moved slightly to distort the impression and thus 
make it larger. 


Fig. 2.—Compound impressions after the Baker method. 


The tray and impression are now removed quickly from the mouth, and 
before the compound hardens the impression should be still further enlarged 
in the region of the molar tooth. This is done by using the end of a finger, 
or a pellet of wet cotton held in the pliers. The impression is now thoroughly 
chilled. 


z Fig. 1.—The type of trays used in taking the impression. 
‘ 
. 
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A small piece of soft impression compound is now placed in the molar 
region of the distorted impression and the tray is again placed in the mouth 
and foreed back into its former position. Considerable pressure is used in 


doing this, and the tray is held firmly in place until the second piece of com- 
pound has thoroughly hardened. The setting can be hastened by chilling 
with cold tap water, or preferably, ice water, and the impression is then 
removed from the mouth with as little lateral motion as possible in order to 
avoid any distortion of the same (Fig. 2). 


Fig. 3-A.—‘‘Loheet No. 1” investment models, over which the sheet wax is adapted and 
the overlay cast. 


Fig. 3-B.—Special 30 gauge sheet wax, adapted to ‘“‘Loheet No. 1” investment models. 


III. MAKING THE INVESTMENT COMPOUND MODEL 


The compound impression is filled with a well spatulated, thick, creamy 
mixture of ‘‘Loheet No. 1’’ investment material. This material, when an 
accelerator is added, should set in about ten minutes to a hardness sufficient 
for its separation from the impression compound when softened in warm 
water of about the same temperature as that used in preparation for the 
taking of the impression (130° F.). The model thus secured is strong, hard, 
and nonshrinking when subjected to drying out heat not exceeding 300° F. 
(Fig. 3-A). 
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IV. MAKING THE WAX PATTERN OF THE OVERLAY 


While the ‘‘Loheet No. 1’’ investment material model is still warm, fol- 
lowing its separation from the impression compound, with the thumb and 
finger lightly press to place over the selected molar tooth a piece of 30 
gauge sheet casting wax. (Ransom and Randolph sheet casting wax is pre- 
ferred .in our practice.) Further adaptation of the wax is made with a 
cube of art gum which makes the overlay of even and definite thickness when 
finished. A closer adaptation of the wax at the cervical, and in the sulci of 
the occlusal surface of the tooth, is secured by lightly burnishing with a 


Fig. 4.—The working equipment: A, cube of art gum for adapting wax; B, and C, 
Burnishers for further close adapting of wax to cervical and in the sulci; D. No. 10 Bard- 
Parker knife; E, grain alcohol, 48 per cent; F, pledget of cotton; G, wax spatula. 


small ball-headed burnisher. (The working equipment used in making the 
wax pattern is shown in Fig. 4.) 

The excess wax overlying the cervical margin is trimmed away with a 
No. 10 Bard-Parker knife blade, leaving about 1 mm. excess around it 
(Fig. 3-B). 

The wax pattern may be reinforced by adding more sheet wax, the 
thickness of which may be reduced by scraping with the No. 10 Bard-Parker 
knife before applying to the pattern. The adaptation of this thinned-down 
second piece of sheet wax to the wax pattern on the model is done with a 
cube of art gum in the same way that the first piece was adapted. 
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We have found, however, that the addition of wax to the first adapted 
piece of 30 gauge wax is seldom necessary, as the cast overlay made from a 
single thickness has proved to be of sufficient strength to answer practically 
all purposes. 

A small ball of hard wax is melted on the point of a wax spatula and 
placed on the buccal or lingual wall of the wax pattern, for the purpose of 
attaching the sprue wire. 


V. THE PREPARATION FOR CASTING 


1. With a sharp plaster knife, trim the ‘‘Loheet’’ investment model down 
to within 2 mm. of the molar tooth covered by the wax pattern. 

2. Thoroughly wash and smooth the wax surface with a 48 per cent 
solution of grain aleohol. Avoid the use of a stronger solution as it will 
chill the wax, and cause it to curl from the model. 


Fig. 5.—The type of air pressure machine to be used in casting overlays. 


3. Attach the sprue wire, 16 gauge. 
4. Paint the wax pattern and the exposed portion of the ‘‘Loheet”’ in- 
vestment model with Ransom and Randolph inlay paint, applied with a 
small, clean, camel’s-hair brush, slightly jarring the model while painting, 
so that air bubbles will be eliminated, and a smooth casting insured. 

5. When the layer of inlay paint is well set, mount the model on the 
sprue former and invest it in fhe easting flask, using an investment material 
that will stand a high degree of heat. 

6. The wax and moisture may be eliminated by a slow or fast method, 
but surer and more satisfactory results will be obtained through slow elimi- 
nation, effected by gradually raising the temperature to a point not exceed- 
ing 300° F., and maintaining it there for a period of not less than six hours. 


: 
=: 
— i 
Machine Open 
“ip 
é 
> 


1032 Rk. C. Willett 


A still better way is to allow the investment to remain in the drying out 
oven from late afternoon until morning, before casting. A great convenience 
in this elimination process is an electric drying out oven, equipped with a 
variable rheostat. 

7. One of the cheaper, low grade, precious metal alloys, unalloyed with 
platinum, or an alloy high in platinum content may be selected for the mak- 
ing of overlays. Both as a matter of economy, and because a wider range 
of carat in gold solder may be used, it will be found most satisfactory to 
choose a grade of alloy containing at least 3 to 8 per cent of platinum. An 
alloy containing a high percentage of platinum can be remelted and used 


Fig. 6-A.—Cast overlays as they appear when removed from the flask. 


Fig. 6-B.—The finished cast overlays. 


over many times without loss of desirable qualities, providing of course, that 
eare has been exercised in grinding away all of the solder previously used 
in the attachment of orthodontic appliance parts. A reducing flux should be 
used in remelting. The weight of an ingot of alloy for casting one overlay 
should be four to six dwts. 


CASTING AND FINISHING THE OVERLAY 


1. There is but one type of casting machine suitable for the casting of 
overlays, and that is one of the direct air or gas pressure types, twenty pounds 
of pressure being used. The percentage of failures in the use of a centrif- 
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ugal casting machine is too high to warrant its use as a means of force. 
The Kerr Dental Casting Machine is used in our laboratory (Fig. 5). 

2. Remove the east overlay from the flask, when cold. Do not hasten 
the cooling by immersion in cold water. Clean the investment away with 
a thin mixture of bicarbonate of soda and water, using a stiff hand brush. 
Few castings, thus treated, will require pickling in acid. If acid is employed, 
use 50 per cent H.SO, and in tempering, follow the usual methods. Final 
finishing is done on the lathe, using first, a carborundum heatless wheel; 
second, a Crafton wheel; third, Tripoli; fourth, XXXX silex; and for the 
final finish, French chalk. If there are any imperfections on the inner sur- 
face, remove them with engine bur or small mounted stone. In Fig. 6-A 
are shown east overlays as they appear when removed from the flask and washed ; 
Fig. 6-B as they appear when polished. Bebe magnifiers, mounted on spec- 
tacle frames (Fig. 7), are serviceable in examining the inner surface of 
overlays for defects. 


Fiz. 7.—Bebe magnifier mounted on spectacle frames, suggested by Dr. Conrad of New York. 


THE TIME FACTOR 


The time required for making four first permanent molar overlays has 
been carefully checked in a number of cases, and will run about as follows: 


Minutes 


Taking sectional compound impressions (Baker method) of maxillary and 


mandibular molar regions 10 
Mixing and pouring ‘‘Loheet’’ investment material to make models over 
which sheet wax is adapted 3 


Separating impression compound from the ‘‘Loheet’’ investment models, 
adapting wax, trimming away excess wax, cleaning wax patterns with 
48 per cent alcohol, attaching sprue wires, and investing in separate 
flasks ready for the drying out oven 18 


Casting the overlays, as invested in four separate flasks 8 


Cleaning investment material from castings and finishing on lathe, ready to 

be fitted to working models, or on the teeth in the mouth 25 
(The time consumed here will vary according to the care that was taken in 

the earlier steps of the process, when mix:ng and pouring investment 

materials, which care has everything to do with the smoothness of the 

casting and the saving of time in the finishing.) 


Total time for making four overlays 
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It will be noted that in the time required for the consecutive steps of 
the technic, only ten minutes were spent with the patient in the operating 
chair, and that fifty-four minutes were spent in the laboratory, this latter 
phase of the technic being quite within the scope of any laboratory tech- 
nician possessed of average skill. 


Since, in the preliminary work for the making of overlays there is no 
separation of contact points, such as generally is found necessary in the 
making and adapting of anchor bands, there has been not only a saving of 
time in favor of overlay preparation, but the patient has been saved the an- 
noyance caused by the placing of separating materials between the teeth. 


Fig. 8.—Four types of cast overlays: A, Overlays covering buccal, occlusal, and lingual 
surfaces of first permanent molars. B, Overlays with three cusps exposed, adaptable to the low 
crown molars with sloping buccal and lingual walls, further complicated for the adapting of 
anchor bands by a fifth cusp on the lingual. The open cusp is of advantage in removing the 
overlay with band removing pliers, without distortion of the overlay. The openings also fur- 
nish an escape for cement in setting. C, A cast band in cases where there is full access to all 
surfaces of the crown. D, First and second deciduous molars combined in one overlay. 


THE COST FACTOR 


In view of the use to which precious metals are put in the making of 
orthodontic appliances, their cost should not be considered as a factor in the 
choice of materials, still it is of interest, from an economic standpoint, to 
know just how the expense of materials employed in the making of overlays 
compares with that used in the making of molar anchor bands. 


Aside from the cost of an alloy of gold and platinum content, the other 
items, which are of small cost in the overlay technic, will not be considered. 
For this estimation, Dr. Tinker’s Formula No. 2 has been selected. It is an 
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alloy containing 8 per cent of platinum, and has been found to possess the 
desired qualities and to retain those qualities through repeated fusing. The 
retail price of this alloy is $1.65 dwt. 

The average weight of a permanent molar overlay is 19 grains, and its 
value is $1.30 when removed from the flask before the finishing process in 
which 6 grains are ground away. Recovered in the dust-pan as scrap, this, 
when assayed, will have a value of 27 cents. At these prices and valuations, 
the actual cost of one molar overlay of average size and weight would be 
$1.03. The material in this overlay, however, may be used over again sev- 
eral times with a loss of only 14 cents each time. 


Fig. 9.—Ribbon arch and lingual wire appliance, anchored with combined overlays. 


If a band material valued at $2.50 per dwt. is used, one average sized 
molar anchor band weighing 9 grains, will cost 96 cents, and the scrap, when 
assayed, will have a value of 42 cents. The average net cost of a molar 
anchor band is, on this estimate, 54 cents. 

The economic advantage of the overlay lies in the fact that it can be 
repeatedly cast into new overlays with only a slight loss each time, while 
the band can be used only once. . 


APPLIED USES OF THE OVERLAY 


Time will not permit the enumeration of the variations in the making or 
the use of the overlay, and only a few of its advantages in application will be 
cited and illustrated (Fig. 8). 
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Fig. 10.—Maintenance of jaw fragments: A, Models showing the result of a compound 


bilateral fracture of the mandible, and malocclusion due to displacement of the fragments. B, 
Mandibular sectional models. C, Mandibular sectional models assembled and occluded with 
teeth of the maxillary arch. D, Unassembled parts of appliance, showing attachments soldered 


to overlays. EH, Appliance assembled on the model. fF, As ligated when used in the fixation 
of jaw fragments. 


Fig. 11.—The chin fragment held in place by what might properly be called an ‘‘overlay,” 
and which could have been cast in metal in the same way as overlays made for the teeth. It 


a of layers of broad adhesive tape, moulded over the chin, and up to the cheek bone on 
oth sides. 
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1. In the case of the child patient of tender years, where it is most ad- 
visable to apply early treatment in the correction of that tendency to mesio- 
elusion exhibited by a linguoversion of the maxillary deciduous incisors. 

2. In cases where a combined anchorage of two or more molars is ad- 
visable. The overlays can be applied in such cases without doubling up on 
the thickness of the material between the teeth, which doubling would at- 
tend the use of united anchor bands (Fig. 9). 

3. In surgical-orthodontie procedures where occlusion of the teeth is 
involved. 

4. In the maintenance of fragments of the jaw in fracture cases, where 
fixation appliances are attached to the teeth (Figs. 10 and 11). Here the 
great advantage gained by using the cast overlay instead of lacing the teeth 
with wire ligatures, or adapting anchor bands, should be conceded by the 
most skeptical. The comparative comfort afforded the patient in the prepa- 
ration and placing of overlays in surgical-orthodontice and jaw fracture cases, 
and the lessened nerve strain on both the operator and the patient, when 
compared with that involved in other methods of attachment has been proved 
by the writer through years of experience in the treatment and management 
of fracture cases. 

5. The overlay can be used to advantage in ALL cases where a molar 
anchor band would be indicated in the use of a fixed orthodontic appliance. 
The fact that the finished cervical margin of the overlay can encroach no 
further upon the soft tissues than the free margin of the gum, minimizes the 
irritation of that tissue. 

The metal covering the sulci of the occlusal surface does not seem to in- 
terfere with occlusion to the degree of being an annoyance, as some might 
suppose it would. Patients who have previously gone through the experience 
of the fitting, cementing, and wearing of anchor bands, invariably express 


their preference for the overlay. 


DISCUSSION 


Dr. Abram Hoffman, Buffalo, N. Y.—I am very glad indeed to have the opportunity of 
opening the discussion of Dr. Willett’s excellent paper. In the first place, it is a pleasure 
because the subject matter has been so well presented, including the beautiful illustrations, 
as to leave but very little for one to say in discussion and, in the second place, because of 
the great satisfaction I have had in using some of Dr. Willett’s ideas in my own work during 
the past several years. 

I would be quite remiss if I did not say just a few words in commendation of the 
excellent work that the essayist has presented to us on several occasions. Those of you who 
attended the International Congress will recall the outstanding case which he presented to us 
at that time, the completeness of the presentation, the perfection of the detail, the perfection 
of the technic, and finally the excellent result which he gained, and now today he gives 
us another presentation which is the result of much careful thought and experiment, details 
upon which he has spent some years in testing before offering the ideas for general use. 
He has stood the brunt of the test and today he gives us an idea and a technic that is 
complete and ready for general use. 

Dr. Willett has taken several of us, at least, into his confidence for some time past 
and we have been profiting from his suggestions. 
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I am not going into the technic as he has given it to us except in a most limited way 
because he can do it so much better than any explanation that I might give, but I do want 
to say just a few words which is perhaps a slight divergence from the paper, but at the same 
time has such an intimate relationship and bearing upon it that I feel justified in intro- 
ducing another thought. 

Some of us have been using more or less swedged caps or partial crowns in this con- 
nection. I feel, however, that the work of Dr. Willett stands out and is very much better 
than the swedged crown. In my hands I seem to have more success in using the cast over- 
lay than I had with the swedged, but there are men in this room whom I know to be using 
the swedged cap and who are very partial to it and will speak in its favor rather than in 
the favor of the casting. 

I have used a number of these overlays particularly upon deciduous teeth and it has been 
a great pleasure to use them. The avoidance of separation to which Dr. Willett has referred 
is a great point in their favor. Their use upon deciduous teeth stands out prominently. I 
think that they offer an attachment and anchorage in the case of deciduous teeth that is far 
better than the ordinary band that we are accustomed to using. 

I believe that the cast overlay nas a decided advantage over the swedged cap in that it 
is stiffer, more rigid, can be relieved upon the occlusal surface in a better manner and in 
ease of loosening, it will stand the misuse which may come through the forces of mastication 
better than the swedged. 

I have a great deal of confidence in all that Dr. Willett has said to us. I have a great 
deal of confidence in anything that he offers to us because I happen to know of the pains- 
taking manner in which he develops all of his technical procedures. 

Those of you who have been forunate enough to see the clinics presented by this 
essayist do not need any further word of commendation on my part. His work speaks for 
itself. 

Dr. Willett has spoken about one of our first necessities being the practice of humane 
principles. I believe that he has given us a method today which with our younger patients 
is very much more acceptable than the methods that we have been in the habit of practicing. 
Certainly it is a great satisfaction to take an impression, whether the Baker technic, that he 
has described, or a plaster impression is used. From that point one can proceed to develop 
this anchor band, if one chooses, after the method which Dr. Willett has given us, and then, 
not only that, but the manner in which these anchor bands fit upon the teeth—how can I say 
it—almost with a click. They go there and stay there and remain through a long period 
of hard usage. 

I have seen such anchor bands where they have been undisturbed upon a tooth perhaps 


for a year and a half to two years and that is more than we can say for many of our anchor 


bands. 

The interference with the investing tissues has been touched upon and the additional 
security which this area over on the occlusal surface of the tooth offers is a great advantage. 
We do not have to go down and disturb the free margin of the gum at all. I can speak 
most heartily in recommending and in commending this type of anchorage upon deciduous 
teeth. 

I feel that Dr. Willett has brought us an excellent message today and I am rather 
suspicious that the discussion of Dr. Eby will go into the technology and will therefore 
avoid any further reference and just thank Dr. Willett for just another one of your excellent 
presentations. 


Dr. Charles R. Baker, Evanston, Ill.—I should like to say first that I have seen a great 
many of these overlays that Dr. Willett has made and used and they are all just as good 
as his illustrations show. He is as careful about making the overlays as about preparing 
the paper. 


I want to thank him for mentioning my technic of taking impressions of molars and 
I want to call attention to the impression trays which he uses and which you ean see in 
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the illustrations. These trays have a transverse handle projecting out on both sides, bucco- 
lingually. This is Dr. Willett’s idea and a very desirable improvement. 


Dr. Joseph D. Eby, New York City—No one is more capable of dealing with this sub- 
ject as a problem in the study of anchorage than Dr. Willett. This paper is characteristic 
of the careful fore-thought, accurate planning and skill with which Dr. Willett accomplishes 
his work. 


In the early part of his paper he refers to the fact that many men are loath to change 
their methods of current practice, or the things that have been worth while to them because 
of their fear of criticism and the ‘‘fire of opposition.’’? I think this is true because of the 
natural tendency to adhere to some familiar method or technic even though it may not be 
altogether satisfactory. It may also be partially due to the fact that in this particular day 
and age there is such a wide variance in office methods, which are evolving so steadily that 
one must be very wary and cautious in making important changes in design or technic. It 
will require many years of education and practice in principles founded on established facts 
before methods of appliances or parts thereof will become more generally uniform. 


Dr. Willett presents for our consideration something which is not new, but which, as a 
substitute for the conventional orthodontic band for anchorage, is an innovation to routine 
practice. Orthodontic literature possesses a great amount of reference to built-over attach- 
ments, originally suggested for opening bites for various purposes. The literature on record 
from the works of Dr. J. Lowe Young, as referred to by the essayist are alone most illuminat- 
ing. Our knowledge of development of bone which causes lengthening of the jaws along the 
alveolar borders is sufficient to cause a study of the positions of teeth in vertical dimensions. 
The concurrent thoughts of Dr. Young and others have dealt more with treatment of vertical 
relations and the resultant disturbances of occlusions, using the cusp-covering ‘‘overlay’’ as a 
direct medium of controlling the plane of occlusion. This is particularly true prior to and 
during the eruption of permanent teeth, and also to utilize such overlays as an anchorage for 
appliances as a secondary consideration. Dr. Willett brings us this subject modified into 
the form of a principle of anchorage which subserves all the finer reasons and effective results 
as a fit substitute for, if not an improvement on a properly fitting plain band. 

Much is to be said on the subject of bands. I think the first rule for any principle of 
anchorage should be the complete compatibility with its environment from a hygienie and 
nonirritative point of view. Following this closely is the matter of security of attachment. 
In the best technie for the construction of bands, all painful methods should be avoided. 
Undue stretching of the corners of the mouth, cutting of lips, cutting into soft tissues around 
teeth, and lacerations from the slipping of instruments are intolerable and unnecessary. The 
constant slipping loose of anchor bands which are not properly fitted is a disgusting nuisance— 
and any form of band whether ill-fitting or otherwise, which will permit of the danger of 
decalcification of enamel had better be left unattached. 

The ideal conception of an anchor band is one that is made of a material sufficiently 
flexible to adapt itself to all the variations of the anatomical outlines of the teeth, at the 
same time being sufficiently thick and rigid to withstand the stresses and strains to be 
borne against it. A band of this nature, particularly if seated with a driving finish must be 
practically sprung to place. Regardless of whether made by direct, indirect or modified 
methods, it fulfills the general conception of the best specifications required. 

Dr. Willett refers to the faults of anchor bands. He speaks of the discomfort ete. 
associated with the gaining of sufficient working space by methods of separation between the 
teeth. It is true that to some patients this is an uncomfortable venture, but nevertheless I 
do not regard that this should be treated as a serious criticism or something necessarily to be 
avoided. Likewise in the second point under this heading he refers to the displacement 
of proximal contacts between the teeth, inferring that the width of band material involved 
interferes with occlusion. I am not inclined to believe that this can be regarded as a very 
serious factor. I do not think that the hand of man is capable of establishing an occlusion 
so fine but that Nature will not cause greater than this amount of adjustment of form 
when all restraint is released. 
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If a band is made properly by scalloping it slightly interproximally I do not think 
that it will cause much interproximal irritation. When a band breaks and slips clear down 
around the neck of a tooth or is so much too large that when it loosens it may gradually 
drift downward, a severe punishment results, but if a band comes within hailing distance 
of fitting and is made of decent material this liability is practically nil. I cannot believe 
that this method can be regarded as a substitute for bands in the majority of cases, and 
yet I would not state that it is not superior to bands and better indicated in many important 
eases. It is my belief that its use in deciduous or mixed dentures requiring treatment is 
appropriately indicated. I also believe that in those cases where the six year molars are 
decidedly malformed by faulty development, the cast band or cap is quite appropriate. This 
method may also be employed in cementing securely a cuspless top over well-formed molars, 
but I would be fearful of producing decalcification along the marginal lines of contact if 
the material did not pass over the entire proximal surface. I cannot help but believe that 
the effect of depressing molars or elevating teeth thus taken out of contact sometimes works 
adversely. 

The work which Dr. Willett has given us is highly applicable as an efficacious method 
of anchorage in the construction of splints. I believe that the splints which I have seen 
come from his hands, and in which he has used this method of ancorage are as effective as 
any I have ever seen. 

I wish to thank Dr. Willet for his able paper, the beautiful manner in which he has 
expressed his carefully meditated thoughts. I believe that this method of anchorage has a 
place in the practice of every orthodontist, and that we should make ourselves familiar with 
this technic as the ideal procedure in indicated cases. 


Dr. Willett—I certainly appreciate the discussion of my paper by Dr. Hoffman and 
Dr. Eby. It was worth all the effort to write the paper. The writing of this paper was not 
difficult because the subject matter was gleaned from everyday practice in the way I regularly 
apply it. 

Dr. Eby raised a question in regard to overlays not covering the approximal surface of 
the tooth, leaving the way open for decalcifecation of the enamel. The overlay should 
be so made that it will be retained in place without an overhanging edge at the contact 
point that would catch and retain accumulations. If it is a single overlay, it is a very 
easy mattter for the patient to carry a prophylactic tape between the mesio and disto con- 
tacts thus cleansing natural tooth structure. A band never forms a satisfactory contact 
with the enamel of the opposing tooth. That has been my experience. 

It was in the cases of the most hypersensitive, neurotic patients where I first resorted 
to the use of the overlay anchorage in orthodontic treatment. I am certain that I could not 


-have managed to carry on treatment for those patients using anchor bands, particularly in 


cases of submerged molars. The overlay can be securely cemented to such teeth with com- 
parative comfort to the patient. I thank you for your attention. 


THE PHYSIOLOGIC PROGRESS OF THE BONE CENTERS OF THE 
HANDS OF NORMAL CHILDREN BETWEEN THE AGES OF FIVE 
AND SIXTEEN INCLUSIVE; ALSO A COMPARATIVE STUDY 
OF BOTH RETARDED AND ACCELERATED HAND 
GROWTH IN CHILDREN WHOSE GENERAL SKELETAL 
GROWTH IS SIMILARLY AFFECTED* 


By Cuinton C. Howarp, D.D.S., ATLANTA, GEORGIA 


Orthodontist to The Good Samaritan (Endocrine) Clinic, and The Scottish Rite Hospital for 
Crippled Children 


(Concluded from November issue.) 


VARIABILITY OF PHYSIOLOGIC GROWTH 


HE phenomena of growth characteristics have already received a vast 
amount of study. Professor Franz Boaz, in his compilations of certain 
physical measurements of groups of children,® proved that the rate of growth is 


not progressively parallel in any two children of the same age. An explana- 
tion of this variability of growth was, for a time, accepted as a normal phe- 
nomenon of nature’s processes. Recent investigators seem to have established 
the fact that school children present what is termed ‘‘seasonal growth.’’ 
Veeder and Rohlfing, in their Studies in Pubescence Growth,® find that ‘‘in 
the group between ten and fourteen years, the gain is fairly evenly distributed 
throughout the year. From fourteen to eighteen years the gain is chiefly in 
the period from October to January, inclusive. Little gain takes place in the 
latter group during the summer vacation months. The period of maximum 
gain occurred in the fall months for 40 per cent, and in 25 per cent in the sum- 
mer months (chiefly in boys under fourteen) ; and in only 5.5 per cent was the 
gain fairly uniform throughout the year. Only 5 per cent lost weight in the 
fall months as contrasted with 18 per cent in the summer months. Figures 
regarding the average gain give little information as to the actual gain made 
by an individual boy. It cannot be said that the average periodic or annual 
gain is the gain that should be made for a specific individual. In going over 
the records, one is struck by the way that a gain considerably more than the 
average in any one year is either preceded or followed by a year in which the 
gain is considerably below the average.’’ Their tabulation further shows that 
the greatest gain in both weight and height occurs between the ages of 
twelve and fifteen or at the period of pubescent development when glandular 
activity is at its greatest height. 

In discussing ‘‘Seasonal Variation in Growth in School Children,’’? Emer- | 
son concludes that ‘‘there does not appear to be any evidence to justify 


*Read before the American Society of Orthodontists, Buffalo, N. Y., May, 1928, 
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considering these seasonal variations of gains in weight as a normal biologic 
phenomenon for healthy children under favorable conditions of environ- 
ment.’” * * * ‘‘A child who fails to gain in weight each month at least up 
to the age of ten years is in all probability suffering from some form of infec- 
tion or fatigue in which diet, housing and school attendance may play impor- 
tant contributing parts. Groups of children living under favorable conditions 
ean be found who, in the absence of infections or other sickness, exhibit a regular 
monthly gain in weight regardless of the season of the year.’’ His group study 
was on children from five to ten years of age. 

Differences of opinion as to the causes of variations in growth periods of 
children are of no immediate concern to the orthodontist. Our interest, how- 


IRITAN CLINIC. 


FIG. 1—PATHOLOGIC DWARF 


Female, age 12, height 4014 inches, weight 33144 pounds. 

Diagnosis: Undernourished, incipient pulmonary tuberculosis and rickets. 
Treatment: A balanced diet, cod liver oil and antuitrin. 

Patient grew 1% inches in thirty-five days. 


According to Prof. Boaz it is probable that this child will never attain her inherited 
morphologic stature for in substance he says—‘‘Regardless of a period of accelerated 
growth following a long stage of retarded growth the child will fail to attain its normal 
stature. ’’ 


See photographs of dental arches and roentgenograms of hands. 


ever, should be attracted by the fact that a periodicity in growth gain does 
actually exist in many children and such knowledge should influence the selec- 
tion of an opportune time for orthodontic interference, as well as the deter- 
mination of ‘‘rest periods during treatment.’’ 
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Our studies of bone progress in the carpus and epiphyses of more than 
2,400 individuals in an attempt to correlate jaw and hand bone growth are 
not yet entirely conclusive. The following facts, however, will indicate how 
nearly parallel is the growth progress of these two extremities: 

1. Between eight and twelve months after birth three bone centers of the 
hand appear,® the os magnum, the unciform, and the epiphysis of the radius. 
At the same time the central incisors erupt. Both are evidences of bone 
progress. 

2. By the age of three years all of the nineteen epiphyses of the meta- 
carpals and phalanges have begun to form; and in addition, the cuneiform 
and semilunar are in evidence. By this time all deciduous teeth have taken 
their places, which is definite evidence of jaw growth. 

3. From three to seven years the trapezium, trapezoid, and scaphoid be- 
gin to ossify, the epiphysis of the ulna appearing about the age of six years. 


FIG. 2—THE DENTAL ARCHES OF PATIENT SHOWN IN FIG. 1 (A PATHOLOGIC 
DWARF) 


The deficient width of the dental arches is graphically illustrated by the displacement 
of all lateral incisors. Their failure to accommodate a normal placement is only one expression 
of retarded body growth. An orthodontic appliance would serve best during a period of 
accelerated growth. To restore an ideal occlusion would seem most unfavorable. 


During this same period ‘‘growth spaces’’ should normally occur between the 
incisors, as well as an increase in the length of the jaws for the reception of 
the first permanent molars. This comparison may be continued to the age of 
maturity with the same degree of analogous findings. 


Hellman has demonstrated other directions of jaw growth which add to 
the value of this study. He also called our attention to the ‘‘different rates of 
speed (of jaw growth) at different periods of time,’ which fact may also 
apply to hand growth. Whether the ‘‘rates of speed’’ are exactly parallel 
in both extremities remains a problem for further investigation. Sufficient 
evidence, however, has been given to prove that osteogenetic advancement of 
the hands and jaws is closely parallel, and our routine in making a roent- 
genographic hand study of all cases presenting either a retarded or acceler- 
ated jaw growth seems a practical procedure. 
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Such routine study of hand bones gives information of growth character- 
istics even more convincing than we now know to exist in the jaws, though 
from the standpoint of inherent growth, both are governed by the same gen- 
eral laws. Professor Boaz, in his studies on ‘‘The Growth of Children,’’?° 
says ‘‘it is true that a close correlation between the status of the physiologic 
development of the various parts of the body exists. * * * The correlation 
is so close that the condition of the bones or that of pubescence gives us a 
better insight into the physiologic development of the individual than his 


A. B. 


FIG, 3—A STUDY OF HAND BONE PROGRESS IN FIG. 1 (A PATHOLOGIC DWARF) 


These two roentgenograms were made thirty-five days apart. Note the advancement B 
as compared to A. In other words the increase in height of 1534 inches in thirty-five days 
shows a marked advancement in bone progress of the hand over that short period of time. 


actual chronological age, and may therefore be advantageously used for the 
regulation of child labor and school entrance as Rotch and Crampton advo- 
cate.’’ 

Applying his conclusions to our problems, a child, say of eight years, 
having only three carpal bones, with the absence of the epiphysis of the ulna, 
as well as evidence of retardation in other osseous centers, should be interest- 
ing as a general bone study. 

Although our previous article on the study of correlated bone growth 
called attention to the importance of hand study in selecting the most advan- 
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tageous time for beginning treatment and determining ‘‘rest periods’’ dur- 
ing treatment, it remains a problem so misunderstood as to justify further 


FIG. 4.-—PATHOLOGIC GIANT 


This boy, age 12, gives a history 
of having grown twelve inches in 
twelve months. His case was diag- 
nosed as a hyper-anterior lobe pitui- 
tary dysfunction. His height was six 
feet, five and a half inches. His 
hands and feet are of excessive size. 
His skin and feature appearance sug- 
gests acromegaly. 


Observe the contrast of this giant 
with the negro girl, a pathologic 
dwarf, also twelve years of age. 

These two cases, of course, would be 
easily recognized at a glance. There 
is, however, a great group of inter- 
mediate cases which would show a 
correlation existing between jaw and 
body growth if a routine physical 
study was given an opportunity to 
unfold its findings. 


consideration. A child presented for orthodontic treatment whose jaws and 
arches show evidence of retarded growth, should be regarded as a case for cor- 
related study rather than for immediate treatment. Our observation of hun- 
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dreds of children, who received a complete physical study, proved that the 
majority of retarded jaws and arches, especially in prepubescent cases, are 
associated with a general retardation of skeletal growth. This fact is signifi- 
cant and should stimulate a much broader study of our problems. 


The child of retarded growth should be weighed and measured and a 
radiogram should be made of the hand. After an elapse of several months a 
check of previous records will give sufficient information to demonstrate 
whether growth is active or inactive. Should this study prove that the child 
was not in an active state of general growth, the application of local mechani- 
cal stimuli to promote jaw and arch growth would be decidedly contraindi- 
cated. If, on the other hand, general growth processes are in evidence, 
certainly we would have a scientific explanation for assisting nature to over- 
come a distorted link in her anatomy. 


But this is not all. In some eases treatment is begun when a favorable 
acceleration of general growth is present, but during treatment a retarded 


FIG. 5—THE DENTAL ARCHES OF THE PATIENT SHOWN IN FIG. 4 
(A PATHOLOGIC GIANT) 


With the exception of the third molars all permanent teeth are fully erupted. Wide 
spaces are noticed between both the upper and the lower incisors, as well as distal to the 
canines. His arches certainly correlate with his general skeletal growth. Compare the dental 
arches in this case to those of the pathologic dwarf of the same age (Fig. 2). 


stage is reached. In this event, when the processes of general growth are 
dormant, continued orthodontic stimulation certainly would not be very bene- 
ficial. 


Morse’s recent contribution, on ‘‘A Consideration of Continuous Treat- 
ment,’’'’ very forcibly argues the value of ‘‘rest periods’”’ in the type of cases 
now under consideration. In addition to appropriately applying a number of 
biologic facts to our problems, he summarizes his argument, in substance, in 
the following paragraph: ‘‘It is obvious that the factors that direct develop- 
ment and make its progress possible are at least twofold; those which are 
called intrinsic and those which are ealled extrinsic. It is these factors with 
which the orthodontist must deal. Though we may be able to control them 
to a certain extent, we cannot change the principle upon which they work. 
If our method of treatment is contrary to their ways, they will surely thwart 
us, finally taking the task of development into their own hands and finishing 
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FIG. 6—A STUDY OF HAND BONE PROGRESS IN FIG. 4 (A PATHOLOGIC GIANT) 


Compare the acceleration of growth of all the bones of this hand to the hand picture 
of the ‘‘normal’’ twelve year old male. Also compare this hand picture to that of the 
pathologic dwarf (Fig. 3), who was also twelve years of age. Orthodontic appliances 
would serve of small value in this type of acceleration. Certainly they would not prevent 
a further progress in jaw growth. 
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the job.’’ The inference of his last sentence may be misunderstood, since 
there is a possibility of its conveying the thought that the laws of growth 
and development do not always actually determine the finished job, whereas 
they inevitably do determine it. 

Mershon was the first to advocate ‘‘rest periods’’ during treatment. His 
reasons for removing applianees at different intervals was to permit the estab- 
lishment of a functional adaptation of the teeth without the presence of any 
artificial hindrance; also to allow ‘‘the whole dental machine to develop 
under its own function and not by artificial stimulation.’’ His reasoning is 
sound and should be followed as a part of orthodontic routine. We think, 


FIG. 6-A.—A STUDY OF THE SELLA TURCICA OF FIG. 4 (A PATHOLOGIC GIANT) 


X-ray and reading by Dr. J. J. Clark, Prof. of Roentgenology, School of Medicine, 
Emory University. 


‘<Sella Turcica unusually large. The anterior and posterior clinoid processes show 
evidence of pressure. Diagnosis—Pituitary Tumor.’’ 


however, that an actual knowledge of the state of general growth takes a 
precedent over all other biologic laws. 

Perhaps a commonplace illustration will better explain the matter than 
didactie description. The horticulturist understood the influences of pressure 
upon a growing twig long before the birth of orthodontia. He knew that if 
a twig were gently bent over a period of time its shape and form would be 
changed. He knew also that this should be done during a period of active 
growth, during the spring and summer months, and that any attempt to 
change its form during the dormant winter months would only result in 
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injury. Now we may compare the twig to the problem of jaw growth as 
influenced by skeletal growth. In the former, climatic or seasonal influences 
govern cell metabolism and tissue changes; in the latter a myriad of influ- 
ences may manifest themselves at any time, causing a dormancy in skeletal 
growth. By this investigation as outlined above we are able to determine 
the most advantageous time for applying mechanical pressure to produce a 
physiologic change in the jaws of an immature individual. 


FIG. 7—AN UNUSUAL CASE OF GENERAL ACCELERATED GROWTH. MALE, AGE 
FIFTEEN 


(A) Male, age 15 years. (B) Same boy 14 months later. (C) Superimposed photo- 
graph graphically illustrating skeletal growth. 


History.—Growth in stature had been dormant since the age of ten. His general health 
was good. He presented himself as pictured on the left (A). His height was fifty-six inches. 


Treatment.—One-half of one ¢.c. of antuitrin injected for forty consecutive days. At the 
end of three months he increased in height three and one-quarter inches. In fourteen months 
after his first injection of the anterior lobe product his height gain was slightly more than 
six inches. 
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Fig. 8-B. 
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Unfortunately for the progress of orthodontia, our specialty has failed 
to apply the fundamental laws of general growth to our localized field of 
operation. Our conceptions of etiologic factors are mechanically explained. 
The six ‘‘forces of occlusion’’ are analyzed mechanically and their impor- 
tance as factors in producing normal jaws and arches is exaggerated. Their 
significance fails when the light of investigation is turned upon them. The 
“law of bone growth” is also mechanically explained. The orthodontic 
slogan that ‘‘Bone will grow if mechanically stimulated by a physiologic 
pressure,’? IS A CIRCUMSCRIBED FACT IN THAT IT IS ONLY OPERA- 
TIVE IN ACCORD WITH THE GENERAL LAWS OF GROWTH. 
Woodbury’s paper,® presented before last year’s session of this society 
sensed the instability of orthodontic ‘‘bone growth’’ acumen when he stated 
“as we felt more confident of our own technic, better able to measure our 


Fig. 9-B. 


FIG. 9—A STUDY OF HAND BONE PROGRESS IN THE SAME INDIVIDUAL OVER 
A PERIOD OF THIRTEEN MONTHS 


A is the hand picture of the first study. 
B was made thirteen months later. 


With the exception of a slight contrast due to a difference in exposure there has been 
no detectable advancement in bone progress. During this period orthodontic appliances would 
most likely do more harm than good. 


own mechanical ability and shortcomings, sometimes we saw things happen 
that we could not account for—cases that appeared on the surface to be 
quite similar, behaved, as a matter of fact, quite differently. Although our 
treatment of two cases might be as nearly as we could judge identical, the 
one would be a success, while we had to admit that the other was more or 
less a failure.’’ In other words, Dr. Woodbury at least hinted that bone 
does not always grow if mechanically stimulated, which opinion we share and 
also add that BONE WILL NOT GROW to any appreciable degree unless 
inherent growth is active. 


Fig. 9-A. 
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It is true that much thoughtful study has been spent upon the biologic 
phase of our problem, but it seems to us that the practical application of 
these inherent life properties has not been put into full effect. Theories of 
correct principles are of small value if their applications to practice are not 
utilized. The evaluation of any specialized branch of medicine is best com- 
puted by its conception of the importance of correlated study. The etiology 
of a retarded or accelerated jaw growth is the least understood of any phase 
of orthodontia. Our mechanical explanation of jaw deformities represents 
only a short chapter in a volume whose pages are yet to be understood 
and written. 

Biologie phenomena, as related to growth processes, present such a com- 
plexity of interpretation as to preclude the slightest hope of comprehensively 


Fig. 10-A. Fig. 10-B. 


FIG. 10.—A STUDY OF HAND BONE PROGRESS IN THE SAME INDIVIDUAL OVER 
A PERIOD OF EIGHT MONTHS 


A is the first roentgenographic study. 
B was made eight months later. 


Note the marked osteogenetic advancement. This may have been an opportune time for 
the application of mechanical stimuli. 


describing all of their intrinsic characteristics. But this should not deter 
us from employing in actual practice a method which might serve as a wedge 
to break the yoke of localized study. 


SUMMARY 


(1) Our survey of the hand bones in normal children was made with every 
possible care. Our summary for each age and sex from five to sixteen, in- 
elusive, should prove of value in establishing the physiologic bone progress 
in the carpus, epiphyses of the phalanges, metacarpals, and the ulna and 
radius. The findings herein tabulated differ in a number of respects from 
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those of other investigators. Few mention the sesamoid bone, whereas we 
show a constancy in its appearance at the age of thirteen. By comparison 
it seems significant that our tabulations and readings showed the appear- 
ance of the pisiform bone in 90 per cent of females at the age of ten. Other 
differences occurred in several groups, but their variance from the findings 
of other investigators was not sufficient to justify comment. 

(2) A mechanical derangement of the teeth originating from local influ- 
ences is not a part of this discussion. A malocclusion of the teeth resulting 
from a perverted jaw and arch growth is a condition for correlated study. 

(3) The jaws and dental arches normally grow according to the biologic 
laws of growth. If skeletal growth is perverted from its natural channels 
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Fig. 11-A. Fig. 11-B. 


FIG. 11—A STUDY OF HAND BONE PROGRESS IN THE SAME INDIVIDUAL OVER 
A PERIOD OF TWELVE MONTHS 


A was radiographed at age three. 
B is the second radiograph made twelve months later. 


Only a slight increase in bone progress can be observed. Orthodontic treatment during 
this period of retarded bone progress may be contraindicated. 


the jaws and arches will most likely be proportionately affected. No ortho- 
dontie case involving arrested jaw growth should be subjected to mechanical 
therapy before the status of retarded or accelerated skeletal growth is es- 
tablished. The methods herein described should serve in beginning such 
routine in orthodontic practice. 

(4) Mershon’s advocation of ‘‘rest periods’’ during treatment is sound 
in principle but circumscribed in explanation. A knowledge of retarded or 
accelerated periods in skeletal growth is of the greatest importance in de- 
termining the time for ‘‘rest periods’’ during treatment. 
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Fig. 12.—All four children are within a few months of the same age, six years. The 
two boys on the left are normal in skeletal growth. Note the growth spaces between the 
incisors. Compare the arches of the boy and girl on the right; both are deficient in general 
skeletal growth—they fail to show any growth spaces between the incisors. At least for 
the present these are not cases for orthodontic interference. A period of accelerated growth 
will very probably be reflected in arch growth, making room for the larger permanent teeth. 
A check on body growth as herein outlined would give information as to the time of onset of 
general accelerated growth. Should mechanical stimuli be deemed advisable at all, the time 
for its application would be determined accordingly. The practice of treating such types of 
cases when they are presented for orthodontic examination should be discontinued. No back- 
ground of a scientific nature justifies such an inadequate and hurried procedure. 


Assuming that appliances are adapted during a period of accelerated growth, a careful 
check may disclose the onset of a dormancy in growth. Such knowledge would indicate that 
a ‘‘rest period’’ of mechanical pressures was justifiable. Growth can be lead but not driven 
by artificial agencies. 
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(5) Pathologic dwarfs, or individuals otherwise described as those who 
fail to attain their inherited morphologic stature will not maintain a ‘‘normal 
occlusion’’ as described by idealistic teachings. 

(6) Pathologic gigantism in which the jaws and arches are similarly af- 
fected, and they are according to our observations, should not be orthodonti- 
cally treated during the stage of pathologie acceleration. As a matter of fact 
orthodontia has little value to render in such eases. 

(7) Our study of growth characteristics of the carpus, long bones and 
epiphyses of the hand has not definitely established a concomitant growth in 
the jaws. In general both extremities are parallel in growth, but the ‘‘rates 
of speed’’ may vary. Further study should establish the answer. 
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fourteen hundred exposures. They have our grateful appreciation. 

Eastman Kodak Company, through Mr. Hodgson of the Medical Divi- 
. sion, gave without even the expenditure of express charges nearly fifteen 
hundred 8x10 Dupli-Tized Films. The cost of this material alone would 
have made the survey almost prohibitive. It certainly showed a splendid 
spirit on the part of both firms in rendering such invaluable aid in behalf 
of investigative work. 

Lastly, Mrs. Howard gave many tiresome hours in tabulating the thou- 
sands of findings made on the twelve hundred films. 
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DISCUSSION 


Dr. W. W. Woodbury, Halifax, N. S—In a recent article Dr. Dewey quoted some one who 
had described a specialist as a man who knew more and more about less and less. This notable 
contribution of Dr. Howard, representing as it does a vast amount of work, materially strength- 
ens the point of view insisted on by a group of our leaders during recent years that in ortho- 
dontia at least, a specialist must be one who knows more and more about more and more. ,That 
to be intensively informed in his anatomically limited field he must be increasingly informed 
in the larger field of the body as a whole. That we cannot look at our two-by-four area 
intelligently unless we lock with informed eyes beyond that area as well. 


Those who have thus insisted that growth and correlated variation are fundamental 
concepts in a consideration of our orthodontic problems have done us a real service. For 
some of us it has meant putting life into dry bones. It has given hope and courage in place 
of a sense of futility and defeat. It has been a breath of reality in a region too much 
dominated by artificiality and preconceived notions. 

We are under deep debt to Dr. Howard for the part he has played in this growing 
movement. His method is educative. It is the true scientific method. As he tells us in this 
paper and elsewhere he first became interested in the study of abnormal bone development. 
Gradually certain correlations seemed to emerge. It soon became evident, however, that a 
clearer understanding of normal was necessary as a background for the recognition and 
evaluation of the abnormal. He has patiently collected this large amount of material and 
then he says to us ‘‘this and this and this is normal, although as you see there is considerable 
variation. ’’ 


One cannot study this material at all seriously without being profoundly impressed with 
the overwhelming fact of variation, of the range and spread of what must be considered 
normal at a given age, and with the dominance of growth. During conversation with a 
radiologist, a medical man, a few days ago he said ‘‘ You must remember in the human body 
there are so many normals,’’ and then cited variations in the form of the stomach and 
the lumbar vertebrae as examples. 


In a recent editorial anent the work of the First International Orthodontic Congress 
we find the following, ‘‘It is significant of the trend of modern views that of the twenty- 
seven papers presented only four were devoted to technic, the once all-absorbing topic.’’ 
Is this trend a positive or negative one? Are there fewer contributions on technic because 
we are powerfully seized with the importance at this time of devoting our attention to a 
better understanding of growth and variation and the other prime factors necessary for 
adequate diagnosis; or is it because technic, on which we leaned too hard and too exclusively, 
has to some extent let us down? Surely these researches in the fields of diagnosis and etiology 
are going to eventually strengthen our interest in technic. As we realize the limitations 
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placed upon our efforts by nature we will be all the more anxious to be as effective us 
possible within these limits. But our technic will thereby rest on a sounder basis. 

Again Dr. Howard is to be commended in that he does not present these correlations 
as a diagnostic cure-all. We are not promised complete and final solution of our diagnostic 
problems. The range of variability for each age inherent in this exhibit rules out the 
mathematical precision so dear to the orthodontic heart. We would like to narrow that 
viriability. Perhaps closer study of the data will enable us to do so; perhaps not. In any 
ease it will make us more familiar with reality. And we are coming to see that it is im- 
portant to find out what nature is doing; quite as important as to know what we are doing. 


Last year Morse, in the article quoted said, ‘‘A question naturally arises here, when 
should there be periods of nontreatment? In the present stage of our knowledge, it is im- 
possible to say with any degree of assurance, for we do not know when the periods of most 
rapid growth occur, but what is more important, we do not know whether treatment should 
be pushed with the greatest vigor during the period of most active growth or during the 
period of retardation.’’ He points to ‘‘what Jansen calls the law of vulnerability of fast 
growing cells, which states, when there is the greatest cellular activity, or when growth is 
most active, there is the greatest susceptibility to injury,’’ and advises that we should 
‘< “stop, look, and listen’ before applying an orthodontic device.’? Dr. Howard makes the 
same plea to ‘‘stop, look, and listen’? when he says ‘‘A child presented for orthodontic treat- 
ment whose jaws and arches show evidence of retarded growth should be regarded as a case 
for correlated study rather than for immediate treatment.’’ He also suggests that we have 
in these hand roentgenograms the means for determining when the growth impulse is most 
active with regard to bone. 

At the same time Dr. Howard states definitely that the time to interfere mechanically 
is during a period of active growth, inasmuch as we cannot create growth—we can only 
influence its direction. Such a conclusion seems logical and the analogy of the bent twig 
is persuasive, but in so complex a field both logic and analogy have to bow to the evidence 
of observed phenomena, and I am sure we would weleome Dr, Howard’s clinical experience 
on this point. 

A side issue suggests itself in this connection. In children whose osseous development 
is not markedly retarded or accelerated Dr. Howard states that ‘‘Our studies are conclusive 
in demonstrating a marked acceleration in the carpus and epiphyses during the period of 
adolescence as compared to the pre- and postadolescent ages.’’ If better orthodontic 
results are found to obtain when treatment is carried on during periods of osteogenetic 
activity, what will be the effect of this finding on the much mooted question of the best 


time for treatment? 


In conclusion, what are we going to do about it? What is the practical application? 
Dr. Howard does well to insist that it is not enough to recognize these correlations. We 
must try to make use of them. Only in this way can we gradually test their validity and 
determine their usefulness. It will be some little time before today’s report finds its way 
into print. I would strongly urge that we make ourselves familiar with Dr. Howard’s 
previous contributions, especially that appearing in the February, 1928, issue of the INTERNA- 
TIONAL JOURNAL OF ORTHODONTIA, ORAL SURGERY AND RADIOGRAPHY. This will, for the time 
being, give us as good an index of hand normality as we can get. This will mean some serious 
work. Brushing up the anatomy of the hand and going over the material until we begin to 
get a picture of normal conditions for each age. Then let us take hand x-rays, or have them 
taken, in those cases where Dr. Howard suggests they would be useful. 


What will be the result? At the very least we will know a lot more about growth 
and variation than we do now. It should convince us, if we are not already convinced, that 
they are dominant factors in the human economy. But it may mean much more. We may have 
here a most important instrument in diagnosis. As Dr. Howard says in his summary, 
“‘The jaws and dental arches normally grow according to the biologie laws of growth. If 
skeletal growth is perverted from its natural channels the jaws and arches will most likely 
be proportionately affected.’’ Do not let us be deterred by the fact that Dr. Howard’s 
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claims are modest, that he has only made a beginning in working out the correlations 
between hand and jaw growth. Let us help him with our active cooperation. Let us think 
along these lines and use the x-ray as much as we can and keep careful records of our 
clinical findings. We can thus cooperate in determining the place and value of what seems 
to be a most promising addition to our diagnostic armamentarium. 


Dr. Timothy F. Donovan, Buffalo, N. Y.—I think that Dr. Ellis used a good word in 
introducing the essayist. He said he was going to treat on a monumental subject, and it 
certainly is, and it has been a privilege to hear him. 

He has brought up many things that might be discussed, but I will confine myself to 
only a few of them. There is one point that he mentioned which should be emphasized 
and reemphasized, and that is in your specialty or in any medical specialty, the individual 
should be studied as a whole. 

While there are seasonal variations in growth, Robertson, in his study of ‘‘The Chemical 
Basis of Growth and Senescence’’ has shown that growth is not a gradual process, but that 
it occurs in spurts; and that there are three main growth spurts: the infantile, the juvenile, 
and the adolescent. It is after these great main growth spurts that one is likely to see 
retardation in skeletal development. 

A very interesting point which the Doctor brought up was the difference in time for 
closure of the epiphysis of the metacarpal bones in females and in males. They close earlier 
in females. The biologic explanation of that seems to be this: as the doctor has remarked, 
the average time of puberty in the female is about the age of fourteen, in the male sixteen, 
and it seems to have been definitely demonstrated that the closure of the epiphysis depends 
on the secretion from the sexual organs. The female sexual organs are apparently activated 
earlier than those of the male, hence the earlier closure of the epiphysis. In the eunuch 
is seen the result of a lack of such sexual secretion in the persistence of epiphyseal lines. 

One eunuch I saw at the age of thirty-three showed epiphyseal lines of a boy thirteen 
or fourteen. 

For some time past it has been known that thyroid deficiency is associated with 
skeletal undergrowth which manifests itself particularly in a tardy appearance of ossifying 
centers. 

A very interesting study has been made on skeletal development, normal skeletal 
development, and the influence of glandular deficiencies, by Engelbach and MeMahon. This 
was reported in 1925 and it served to emphasize what had been known for some time. They 
urge not merely the study of the hand, but also the study of the skeleton as a whole. 

You can learn much from the study of the hand and wrist, as has been demonstrated, 
but that a study of the skeleton as a whole is not to be despised is shown by this patient; 
a boy of nineteen months who had no teeth, who neither stood alone nor walked. He had a 
very poor appetite, was always constipated, and was querulous all the time. His wrist was 
normal for the age. The only skeletal subnormality we found was an absence of the epiphysis 
of the coracoid process of the scapula, which should be present at eight months. 

In view of this finding and his general symptoms, he was put on thyroid. Within four 
months he was standing alone. Within two months he was walking, and at the end of that 
time he had four teeth. Curiously enough, his central incisors did not appear first. His 
laterals were the first to appear, so that when he smiled he looked like an ogre. 

One point of practical importance that Engelbach and MeMahon brought out was 
this: They say that there is evidence that the thyroid and pituitary compensate for each 
other. If you have thyroid deficiency, the pituitary will attempt to compensate and you 
get such a creature as the pathologie giant, a six-foot boy at sixteen years of age, so when 
you see evidence of an overactivity of one gland, you must consider what it is trying to 
compensate for. 

In my experience one almost never sees a pure thyroid or a pure pituitary deficiency 
because of this compensatory effect. Engelbach and McMahon described two types of such 
combined deficiency, the pituitary-thyroid in which the pituitary is the gland first at fault 
and the thyroid secondarily becomes deficient and the thyroid-pituitary where the pituitary 
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is secondarily involved. The skeletal findings will be different in those of the first from 
those of the second. The skeletal retardation will be more marked in those in whom the 
thyroid is first at fault than in those in whom the pituitary is first at fault. 

The history of these patients, as the doctor has pointed out,—their illnesses, their 
growth, the appearance of their teeth, and so forth, are most important. 

The thyroid deficient patient, for instance, has the teething so retarded that in the case 
of one girl I saw a few weeks ago, aged twelve, she had not yet shown any of her second 
teeth. She had a marked thyroid deficiency with a secondary pituitary deficiency. Later 
on the thyroid deficient patient is likely to lose his or her teeth early, and the onset of 
menstruation may be early or retarded; sometimes as late as seventeen, eighteen, or nineteen 
years. In the pituitary deficiency menstruation is apt to be early. 

I deem it a great privilege to have been asked to come here, and I certainly think 
you have had a most excellent presentation of this most important subject. 


Dr. Jos. D. Eby, New York City——Dr. Howard’s long recognized enthusiasm for the 
science of orthodontia has ever manifested itself in a strong aptitude for garnering available 
knowledge in closely associated sciences. He has been patient and faithful in the gleaning 
of facts which he could bring into the fold, in his efforts to increase the depths of knowledge 
and broaden the scope of usefulness in the work to which we are all devoted. It was Dr. 
Howard who first brought the significant associations between the science of orthodontia 
and endocrinology to the attention of this Society back about 1920, and it has been prac- 
tically due to his efforts that most of us owe the knowledge we possess on the subject of 
endocrinology. At this writing I have not read Dr. Howard’s paper, and am only familiar 
with the subject to the extent of knowing that he has been doing a vast amount of faithful 
pioneering, the results of which are destined to be most illuminating, and I sincerely trust 
will push the barriers of knowledge into an extended field of valuable information. 

Dr. Howard has been kind enough to request that I should present one case to which 
I have called his attention previously for the benefit it may offer in this discussion. I am 
ignorant of its definite import, but will present the following facts to the best of my knowl- 
edge and ability, in the hope that they may give Dr. Howard the opportunity in his closing 
discussion to reveal to us some interesting observations on the case out of his interesting 
store of knowledge. 

This patient was brought to me in January, 1926, at the age of fourteen years. His 
height was 48 inches, span 4914 inches, chest 24 inches, waist 23 inches, weight 57 pounds. 
He is perfectly proportioned every way, of pleasant temperament, quiet but responsive in 
disposition, possesses no nervous symptoms, is highly developed mentally, a skillful and in- 
dustrious lad. 

Fig. 1 shows the appearance of his mouth, containing enormous teeth of uniform dimen- 
sions individually and correct proportions collectively. My first decision was to defer con- 
siderations of the care of his mouth until a time when such maximum growth attainable would 
be fully demonstrated, and towards this end I referred the patient to Dr. Walter Timme of 
New York City. 

Dr. Timme reported his opinion that the boy was of the Lorraine type of dwarfism, 
which is frequently difficult to control, expressing his belief, however, in this particular ease, 
that inasmuch as the epiphyses were still wide open, we could hope for moderate success 
under treatment. He placed the patient on pituitary substance, both the anterior and whole 
gland, together with small doses of thyroid. The patient returned to see me eight months 
later, at which time he had gained 244 inches in height, 2 inches in span and 51% pounds 
in weight. At this time treatment had been stopped on account of the father, and what 
seemed to me to be an effective response was thwarted. 

About this time I wrote to Dr. Howard telling him something of the case, and he 
referred the details to Dr. Arch Elkin of Atlanta, Ga. From the limited data at hand it was 
his opinion that the boy was probably a hypoanterior lobe pituitary case with a probably 
primary dysfunction of either the thyroid, gonads, or both. 
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In the fall of 1927 the father brought the boy to me again, and I referred them to Dr. 
Royal S. Haynes of New York City, who has had the boy under observation and treatment 
for some time, but experiencing the same parental difficulties in the matter of cooperation. 
Dr. Haynes’ report is as follows: 

‘‘T find the boy to be a bright pleasant appearing chap with somewhat the facial ex- 
pression of a dwarf, that is, a smooth tight skin of somewhat yellowish color, with rather 
prominent cheek-bones. He is 16 years of age, has a height of 51 inches, which is the 
minimum height for a child of 12 years, and is attained by some children of six years. He 
comes from a small ancestry, but his younger brother of about 10 years exceeds him in 
height, and a sister of 7 years is 43 inches tall, which is towards the lower range for her 
age but within normal limits. His body is very square, chest high and thick, testicles 
undecended, his voice that of an unmatured boy. He was not of the classical hypopituitary 
type, resembling more the hypoadrenal type. The radiographic examination failed to dis- 
close any abnormality in his intestinal tract. His skull showed a certain amount of con- 


Fig. 2. 


volutional atrophy. His sella turcica seemed normal in size. An examination of his epiphyses 
showed the development of a ten year old child. There is a peculiar condition in his shoulder 
joints which appears to be a double subluxation. He was put first on a little thyroid and 
adrenal cortex in connection with a carbon are lamp radiation. He was seen at weekly 
intervals for two months and a little change was noted. His expression improved and was 
less ‘Tom Thumbish’—his testicles became somewhat larger and could be pushed down into 
the scrotum. Later he was placed on 4 grains of anterior pituitary gland,’’—following which 
time he was not seen again by Dr. Haynes. Dr. Haynes also reports that there was Addison’s 
disease in his family—the laboratory examinations were negative. 

Fig. 2 shows the occlusal view. 

Fig. 3 is the lateral view of an extraoral radiogram showing the huge size of the teeth 
in relation to the diminutive size of the mandible. 

With this information which presents the general idea of the condition of this boy, I 
now wish to present Fig. 4, which shows a radiogram of his wrists, which we shall leave for 
Dr. Howard’s discussion, and his opinion as to the evidence which may be presented. 
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This is a case of such an extreme nature that it is only self-evident that the extreme 
disproportions between the development of the teeth and skeleton show a severe dysfunction 
so far as distribution of hard structural substance is concerned. It offers proof to the fact 
that in many lesser cases there may be disharmony or disproportion in the volume of tooth 
substance as adapted to the balance of the organism, which will naturally defy all idealistic 
efforts toward the perfect alignment of the teeth. 


Dr. John V. Mershon, Philadelphia, Pa.—It certainly gives me a great deal of pleasure, 
as much as I dislike diseussing papers, to discuss this masterly paper of Dr. Howard’s. I 
hope that all the rest of you have been as thoroughly impressed as I have with what rule- 
of-thumb orthodontists we have been. 

I am not a good student of the literature, but so far as I can recall, this is the first 
study that has been made in which an application of the correlation of the rest of the human 
organism to our work has ever been made in a way that we can apply it, and Dr. Howard, I 
certainly want to offer my congratulations. 

There are just three points I wish to emphasize. First, is for that group of men who 
have been advocating early treatment to observe what Dr. Howard has pointed out to you. 
Second, that at times when we are treating with orthodontic appliances we are either 
doing no good or probably doing harm. The third thing is that Dr. Howard has very 
forcefully shown—and I hope he will take it up in his closing discussion—that you cannot 
finish a case at any time that you see fit; that the time that orthodontic cases will be finished 
is determined by the human organism and not by the dental arch alone. 


Dr. A. H. Ketcham, Denver, Colo.—I cannot speak in words of too high praise of Dr. 
Howard’s presentation and the discussions which we have heard. 

No doubt each of us has been reminded through the pictures which Dr. Howard has 
shown of patients who have not responded to our treatment. 

Dr. Howard spoke of a St. Louis school for boys in which periods of growth were 
shown to be most active between the months of October and June. Perhaps this is not a fair 
comparison for the reason that the boys are in a private school, presumably under better 
supervision than during the summer months when at home. If during the summer months 
they had been in Pollock’s camp out in Colorado, or some other camp, under correct super- 
vision, is it not fair to assume that the growth during the summer months might have 
exceeded that during the winter? A case in point: one of our young girl patients who 
lived at home during the winter made a gain of 13 pounds during 10 weeks spent at a care- 
fully managed girl’s camp in our mountains. The twelve girls at the camp made an average 
gain of 11 pounds each. 

Dr. Howard’s investigation shows us that we must do more than study the malocclusion 
of the teeth and the malformation of the faces of our patients, if we are to secure the best 
results, that we must have a thorough physical diagnosis which will include the skeletal 
structure. 

Some orthodontists are studying through blood analysis the calcium-phosphorus ratio 
of the blood of their patients. Little is known about the significance of the ecalcium- 
phosphorus ratio, yet it is pcssible that much may be learned through the cooperation of 
orthodontists. I believe that along with the study of the skeletal development and the 
endocrine glands, we should include a study of the calcium-phosphorus ratio of the blood. 

Another thought—are we helpless, can we do nothing if we find that our patients are 
retarded? I believe that we shall discover methods through cooperation with the internists 
and the general diagnosticians which will enable us to accelerate retarded growth. 


Dr. Martin Dewey, New York City.—I want to compliment Dr. Howard very highly 
on the wonderful paper he has presented. 

The paper was very wonderfully presented and it is one of the best presentations 
I have ever heard regarding the value of the forces of occlusion. (Laughter.) For him to tell 
you that the forces of occlusion have been overestimated only shows that he forgets that 
the first force of occlusion is cell metabolism. He has given you a wonderful study of growth 
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and beyond a question of a doubt, the relation between the development of the skeleton and 
a great many malocclusions cannot be overestimated. The malocclusion which Dr. Eby 
showed you is simply one of abnormal development in which cell metabolism has gone wrong. 
The malposition of those teeth, centrals, laterals, and premolars, corresponds exactly to the 
same position those teeth occupy in their erypts. They occupy those positions over a longer 
period of time than is normal because constitutional and skeletal development has not taken 
place to carry those teeth into a proper position. 

Along with the suggestions dropped by Dr. Ketcham, I do not want you to become 
discouraged in regard to mechanical stimulation of bone. Bone can be stimulated mechanically. 
It is one kind of acceleration and yesterday you had a paper by Dr. Abbott in which he 
showed the lengthening of long bone by mechanical interference. You cannot laugh that 
aside because he actually lengthened those bones mechanically. 

Also there was another statement made by my friend, Dr. Howard, which I think is 
not scientifically correct. He says bone will not grow unless inherent growth is present. 
That is partly correct and partly incorrect; in fact, in one of his other papers he proves the in- 
correctness of that statement when he ealls attention to the fact that a certain group of in- 
vestigators, by feeding pituitary extract to rats, developed them into giants. They were not 
inherent giants and had not inherited that physique from their ancestors, but an overde- 
velopment of that bone was produced beyond inherent size. 


Dr. Samuel J. Lewis, Detroit, Mich—I want to congratulate Dr. Howard on this most 
interesting paper and the vast amount of work he has done. I think this problem is extremely 
interesting not only to those who are doing research on growth of the dental apparatus, but 
to everyone practicing orthodontia. However, I do not feel as enthusiastic about it as Dr. 
' Howard does, and I will tell you why. 

A year ago I had a long talk with Dr. Howard in reference to the work he was doing 
down in Atlanta, and I told him of the work Dr. Lehman and I were doing in Detroit at the 


Merrill-Palmer School. We are making hand and knee radiograms of all our children 
between the ages of thirty months and five years, at intervals of one year. Besides these we 
have models of the teeth and dental arches of each child taken at yearly intervals, and it is 
from these that we will make our correlative studies. At first I was very enthusiastic and 
felt quite sure that we would be able to establish a positive correlation between the develop- 
ment of the dental arches and the carpal bones. However, my hopes were soon blasted when 
Dr. T. Wingate Todd told me that he had discovered nature didn’t care particularly what 
happened to the carpal bones, but did care what happened to the epiphyses. In other words 
in his opinion, backed up by years of careful study and observation, little would result from 
a correlative study of the carpal development. 

I don’t question that there is a great deal we can learn from studies such as Dr. Howard 
has presented to us, and in spite of what Dr. Todd told us, we are going right ahead with 
our study regardless of whether we find a positive or negative correlation; negative correla- 
tions often being even more important from a scientific standpoint than positive ones. 

Recently I had occasion to go over a few cases at the Merrill-Palmer School, and I 
was particularly interested in a case of fraternal twins: a boy and a girl. Eddie and Edna 
entered the school at the age of 26 months. At this time Eddie’s bone age was 24 months, 
and Edna’s 18 months. At the age of 39 months, Eddie’s bone age was still 24, and Edna’s 
18. At the age of 51 months, Eddie’s bone age was 39 months, while Edna’s was 57 months. 
At the age of 56 months, Edna’s bone age had climbed to 75 months, while Eddie’s still 
stood at 39. The environment and diet was practically the same for both these children. Now, 
how do we account for this apparent discrepancy? Pryor says that variation in the growth 
of the bones of the hand is a heritable trait. 

During this great variation in the growth of the carpal bones, what happened to the 
teeth and dental arches? We have successive models of these children’s dental arches, taken 
a year apart, from the ages of 30 months to five years. Eddie, whose bone age remained 
stationary after 39 months of age, showed a Bogue measurement of 29 mm. at 30 months, 
29.5 mm. at 38 months, and 30 mm. at 52 months. The width between the points of the 
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upper deciduous canines measured 33.5 mm., and remained practically the same during the 
three years he was under observation. Edna, on the other hand, started at 30 months with 
a Bogue measurement of 29.5 mm., at the end of the 52nd month, it was the same. Eddie, 
whose bone age remained stationary, showed an increase in the width of the upper arch, while 
Edna, whose bone age increased in such large proportions, showed no change in the width 
of the arch whatsoever. In the last examination of these twins, Eddie, who shows a retarded 
growth of the carpal bones, is losing his deciduous teeth and erupting his permanent incisors, 
while Edna, who showed an enormous carpal growth, shows no signs of losing her deciduous 
teeth. I mention this case because it is interesting from this standpoint: it is an excellent 
example of a negative correlation between the growth of the dental arches and carpal growth. 


Dr. B. W. Weinberger, New York City.—It is impossible for me to attempt to discuss 
Dr. Howard’s masterly paper. It is the type of paper that requires hours of thought and 
careful reading, and one I know Dr. Howard would not care to have discussed off hand. 

There is one important point brought out by Dr. Howard that Dr. Ketcham emphasized, 
and that is the question of the time of development of children and treatment. 

Here seems the possibility of a difference of opinion, which may be due to the varied 
locations. Whether St. Louis and the West has anything to do with this difference I do not 
know, but it has been my experience that the greatest increase in height and weight of 
children is during the summer months, and especially under camp supervision. 

For the last ten years I have removed all possible appliance, especially active ones, 
during the summer months, when the children are ready to leave for camps, and to take the 
heights and weights of every child in May and October. 

Now if Dr. Howard is trying to point out the necessity of treatment during this growth 
period and that is the time to put on appliances, we have here a difficulty that will then 
interfere with proper treatment. We are not able properly to handle the children during 
these months, except in camp. 

Whether it is the removal of the appliances during the time of summer freedom and 
recreation, allowing nature a period of rest which results in a general stimulation and growth 
of my patients while at camp, or whether this growth, during the summer months is a universal 
condition found by others in my locality, I am unable to state. I do know, however, that 
during these four months their growth is equal to, or greater than, during the other eight 
months. 

I am now merely calling attention to this fact that there might be a variance in the 
period of development and seasonal time in the different sections of the United States. 


Dr. Howard.—Due to certain remarks made by some of my discussors, I regret that 
the paper was not first read by them. A misunderstanding of facts as found might have 
been avoided. 

Dr. Woodbury, the assigned leader of the discussion, had the paper for his critica) 
analysis several weeks in advance. His characteristic manner of logically analyzing values 
in correlated subjects prompts my sincere thanks to him for the thoughts he has advanced. 

He, as well as another, inquired concerning observations in practice which related to 
general growth and arch growth. In short, we are convinced that cases presenting a growth 
problem of the jaws and arches show the greatest response to mechanical stimulation during 
a period of acceleration in skeletal growth. The few cases representing an individual study, 
some showing advancement and others no advancement in hand bone growth, though very sug- 
gestive in their value as an index to general growth, the number studied up to the present 
is entirely too small to arrive at definite conclusions. A study of such manifestations upon 
the individual child (not a group study) over a period of years should establish a definite 
value of hand bone progress as an index to jaw bone progress. 

Dr. Eby’s case, so well worked up, lends further encouragement to the value of 
correlated study. It was pleasing to learn that Dr. Eby was inquiring beyond our local 
field of operation. The points of disharmony in general growth to tooth pattern, as were 
demonstrated by him, very closely parallel a number of similar cases which we have studied 
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at The Good Samaritan (Endocrine) Clinic in Atlanta. The carpal group of bones of 
Dr. Eby’s case resembles a twelve-year male hand rather than a sixteen-year-old boy. 

I was surprised to hear Dr. Lewis quote Professor T. Wingate Todd to the effect 
that nature cared nothing about the growth of the eight carpal bones. Our study certainly 
does not substantiate such a charge. Reversely, we show no greater variability in the 
growth of this group of bones than would be normally expected. Dr. Lewis’ other remarks, 
which concerned the relative rates of speed of growth of the hand bones and dental 
arches and jaws, were interesting. His small amount of material (one set of twins) 
was entirely inadequate to arrive at conclusions. In living organisms 100 per cent con- 
stancy of co-related qualities is never found. 

Dr. Dewey’s evaluation of the ‘‘forees of occlusion’? as paramount factors in de- 
termining the growth of the jaws is placed at too high a rating. He says that, ‘‘I forget 
that the first force of occlusion is cell metabolism.’’ I deny such forgetfulness, I even 
remember that both he and Angle explain ‘‘cell metabolism’’ as mechanically influencing 
the crown of a tooth to erupt into occlusion by building root tissue and causing an upward 
pressure upon the crown. 

I am glad Dr. Dewey’s timidity prevented an attempt to explain the other five forces 
of occlusion, namely, incline planes, contact point, muscular pressure, harmony in size 
of arches and atmospheric pressure, as being biologic and not mechanical. Observations dis- 
prove the magnified importance of these ‘‘forees’’ as analyzed by both Dewey and Angle. 
Many cases can be shown with complete distal occlusions and also presenting well-grown 
mandibles. Also cases, with normal mesiodistal relations of the teeth that have arrested 
growth of the mandible. I have been, on another occasion, accused by Dr. Dewey of ‘‘throw- 
ing the forces of occlusion out of the window.’’ If the orthodontic problem begins and 


ends with mechanics, these six ‘‘commandments’’ should be preserved. If not they should 


be given a place in orthodontic conception of relatively small importance as far as their 
influence upon the growth of the jaws is concerned. Dr. Dewey says I disprove the im- 
portance of inherent growth by my own reference to Evans’ work. He produced gigantism 
in rats by feeding anterior-lobe substance. The illustration remains entirely applicable. The 
construction and interpretation of the word ‘‘inherent’’ is by no means the same as the 
word ‘‘inherit.’’ 

His proof of the potency of mechanical pressure in causing bone to grow as attempted 
by his calling attention to Dr. Abbott’s paper on yesterday is quite consistent with his other 
explanations. As a matter of faci Dr. Abbott lengthened the bone with a chisel and a saw. 
In the vernacular words of Dr. Dewey ‘‘Laugh that off.’’ 

Dr. Mershon is indisputably correct when he states that the inherent properties of 
growth are the determining factors in the completion of a growth problem of malocclusion. 
We sometimes see in print the most bizarre statements concerning the completion of certain 
cases in a matter of a few weeks. Only the most sophomoric concepts of our problem could 
prompt such claims. 

I wish to publicly acknowledge my sincere thanks to Dr. Mershon for his contributions 
in practically applying the laws of biology to the deeper problems of malocclusion. Ortho- 
dontia owes him a lasting debt of gratitude. The other three gentlemen who took part in 
this discussion I am indebted to for they added encouragement to further efforts in cor- 
related study. 


my 


COMMENTS UPON THE RELATIONS OF THE WORK OF THE ORTHO- 
DONTIC SPECIALIST TO THAT OF THE GENERAL 
MEDICAL PRACTITIONER* 


By F. Barker, M.D., BALTIMORE 


HAT the orthodontic specialist can do much, and does do much, to over- 
come and to prevent malocclusion of the teeth, to improve the facial ap- 
pearance of his patients, and to prevent the development of diseases of the 
teeth, of the jaws and of the neighboring structures in the head, is well known 
to those of us who work in general medicine, though most of us must confess 
to profound ignorance of the details of orthodontie diagnosis and to gross 
unfamiliarity with the precise methods of anchorage, regulation, and retention 
that are employed in cure and in prevention. For example, I doubt if one 
general medical practitioner in a hundred could tell you the relations of the 
inclined planes of the cusps of the individual teeth, could describe even the 
principal forces that are operative in dental occlusion, or could enumerate the 
several possible positions of malocclusion of any individual tooth. Most of us, 
if asked what is meant by mesio-labial-torsi-infra-occlusion would, I fear, get 
a zero mark on the examination. If you were to ask me whether or not the 
relation of the mesiobuceal cusp of my own maxillary first molar to the buccal 
groove is normal, I should have to admit that I do not know, though I hope 
it is! 

And just as we who practice medicine have but a limited knowledge of 
the orthodontic specialty, so, also, there are, I imagine, many orthodontists 
who wish that they knew more about the preclinical and the clinical medical 
sciences in as far as they have a bearing upon their subject. Not every 
orthodontist possesses, I feel sure, all the information he would like regarding 
the influences of genotypic (or hereditary) factors on the one hand and of 
paratypie (or environmental) factors on the other upon normal and abnormal 
dental occlusion. The preclinical sciences of biology, biophysics, biochemistry, 
anatomy, physiology and pathology as well as the clinical sciences of medicine, 
surgery, rhinology, neurology and endocrinology are all capable of throwing 
more or less light upon the special domain in which you are interested. In 
both the diagnosis and the treatment of patients there is need of close co- 
operation between orthodontists and medical practitioners; each group may 
call the attention of the other group to the existence of important conditions 
that might otherwise be overlooked, and, not infrequently, there should be 
collaboration of members of the two groups in the carrying out of curative 
and of preventive measures. These, I take it, are the facts that you desired 
me to emphasize when you so courteously invited me to speak to you briefly 
upon this occasion. 


*Read at the Annual Meeting of the Southern Society of Orthodontists, April 28, 1928. 
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The orthodontist making his preliminary survey of the mouth often en- 
counters conditions that he recognizes should be promptly referred to a phy- 
sician for study and treatment; and the closely observant physician will 
frequently detect oral and other cephalic states that clamor for orthodontic 
aid. Perhaps the closest relationship should exist between the specialist in 
diseases of children and the orthodontic specialist; for it is in the earliest 
years of life that orthodontists must intervene if the results of their work 
are to be satisfactory. And in his studies of malocclusion (actual or potential) 
the alert orthodontist will frequently feel the need of the counsel and help 
of some one who is familiar with the management of certain constitutional 
and situational factors that may play a part in the origin either of faulty 
occlusion or of pathologie processes in teeth, the maxillae, the mandible, the 
tongue or other structures. 


STUDIES OF ETIOLOGY 


All abnormalities of the human body have their source either in faulty 
germ plasm or in faulty environmental influences—most often in both. The 
potentialities of development lie in the germ plasm; the actualities of develop- 
ment are the results of the interaction of environmental influences with the germ 
- plasm. As Roux put it, heredity supplies the ‘‘determining’’ factors; en- 
vironment supplies the ‘‘realizing’’ factors. Genotype and paratype combined 
yield the phenotype or realized person. 

In looking over recent orthodontic literature, I am impressed with the 
fact that there is relatively little interest in factors of heredity as causes in 
comparison with the tremendous interest manifested in factors of the environ- 
ment. That is perhaps natural when we recall the general impression (which 
I believe to be erroneous) that emphasis upon causal heredity leads to pessimism 
in therapy and that emphasis upon causal environment leads to optimism in 
therapy. But we should never be afraid to face reality; if heredity is im- 
portant in etiology, nothing is to be gained and much will be lost by adopting 
an ostrich-like attitude toward the facts. Recent researches in medicine have 
been demonstrating more clearly than ever before the dispositions to abnor- 
mality and to disease that are inherited and the better medical thought 
of our time is sympathetic with the view that therapists who ignore the in- 
herited tendencies of the constitution must in the long run be less successful 
than those who endeavor to detect them and to utilize the knowledge thus 
gained for finding suitable environmental influences that may be employed 
as remedies or as preventive measures. It is this clearer insight that accounts 
for the revival of-studies of constitution now undertaken by medical investigators 
and for the establishment in some of our better medical schools and hospitals 
of so-called ‘‘constitution clinics.’’ I cannot but believe firmly that studies 
of constitution will in time prove to be as helpful to orthodontic specialists as 
they are coming to be to students of other special domains. 

Moreover, it should not be forgotten that nervous influences, endocrine 
influences, and metabolic influences depend, in the last analysis, fully as much 
upon genotypic as they do upon paratypie factors. We must, of course, in 
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the study of families, consider the situations in which the families have lived 
as well as the chromosomal tendencies that those families transmit; but dif- 
ferent families in the same environmental situation exhibit differences in de- 
velopment and in disposition to disease that can be accounted for only by 
definite differences in germ-plasm constitution. Even in your studies of the 
forees of occlusion and the effects that they produce, you should, I think, re- 
member that hereditary factors are largely determinative not only of the cell 
metabolism of the tissues immediately concerned in the development of the \ 
teeth but also of the cell metabolism of all the structures of the head, as well 
as that of the nervous system and of the endocrine system, systems which 
though far removed from the teeth and jaws exert a profound influence upon 
the character and the rate of the development of the latter. 

In your etiologic studies you pay attention, and rightly so, to the influence 
of general constitutional diseases like rickets, abnormalities of the lymphatic 
apparatus (especially of the tonsils and adenoid tissue), endocrine disorders, 
nervous diseases, and infections like syphilis and tuberculosis. You are right 
too, it seems to me, in studying the effects of dietetic deficiencies and par- 
ticularly of vitamine deficiencies upon the structures in which you are interested. 
And you are, apparently, learning much about the influence of faulty habits 
such as thumb and finger sucking, ties of the tongue, lip and cheek biting, ab- 
normal movements of the lips and cheeks, and abnormal postures assumed either 
during sleep or while awake—all of which appear to be of importance both for 
knowledge of etiology and for the devising of appropriate plans for cure and 
for prevention. 


MORPHOLOGY AND PHYSIOLOGY OF THE LOWER FACE AND OF THE ORAL AND 
NASAL CAVITIES 


It needs only a glance at the literature of your subject to convince one 
that students in your domain are doing much work that tends to throw new 
light upon the morphology and the physiology of the jaws and of the cavities 
of the nose, throat and mouth. Your discussions, for example, of the possible 
relations of mouth breathing to malocclusion seem to me most interesting. It 
would appear that some of you look upon mouth breathing as a common primary 
cause of malocclusion; whereas others of you regard malocclusion as the pri- 
mary cause of faulty development of the oral and nasal cavities and of the 
accessory nasal sinuses, as well as of the jaws. I gather that the only thing 
actually settled as yet is that most important reciprocal relations exist here; 
but as yet, it does not seem always possible to determine in how far one factor 
is primary and in how far it is secondary. Some of you believe that faults 
of mastication and of deglutition may often be responsible for malocclusion; 
whereas others, in turn, maintain that malocclusion is in large part responsible 
for faulty mastication and deglutition. Again, I gather that there are dif- 
ferences of opinion among you as to the precise relations of maxillary and 
mandibular development to malocclusion. Such clashes of opinion excite to 
research. If there were agreement on all points there would be stagnation 
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of investigative work. New discoveries come because of conflict of views; if 
there were no conflict of opinion there would, as everyone knows, be but 
little research activity. Let us welcome, therefore, strongly opposing views be- 
cause of their heuristic value! 


ENDOCRINE DISTURBANCES AND MALOCCLUSION 


I am glad to note the interest exhibited in the possible relations of endo- 
erinology to the orthodontic specialty. Undoubtedly, hypothyroidism is fre- 
quently associated with delayed eruption and with malposition of the teeth. 
Undoubtedly, hypoparathyroidism leads to faulty calcium metabolism and to 
enamel defects. Undoubtedly, too, overactivity of the pituitary gland can 
lead to excessive development of the mandible, to abnormal spacing of the 
teeth and, accordingly, to disturbance of approximal contact. We shall, in 
time, probably discover many other relations of the functions of the endocrine 
apparatus to the development of the teeth and the jaws. Some interesting 
observations have already been made upon the teeth in precocious development 
on the one hand and in retarded general development on the other. Instances 
in which the physical skeleton is that of a twelve-year-old child have been 

_ described in which the dental condition was that of a three-year-old child. 
There are some who are of the opinion that dental conditions are a better 
guide to the chronologic age of the patient than are general skeletal con- 
ditions. I feel sure that the future must have much in store for your specialty 
to follow upon studies of the correlation of general development of the body 

with development of the teeth and jaws. 


METABOLIC AND VITAMINE STUDIES IN MALOCCLUSION 


Now that we know that rickets, seurvy and disposition to infection are re- 
lated to deficiency in one or another vitamine, orthodontists are compelled to be 
interested in the relations of the newer vitamine studies to their specialty. This 

. would seem to be particularly true of rickets, a disease in which there are pro- 
found disturbances, not only of the growth of the bones of the jaws but also 
in the growth of the teeth and of their enamel organs. Studies of the blood 
for its content in calcium and in phosphorus and careful inquiries into the 
vitamine content of the diet are, along with x-ray studies, of value in diagnosis. 


Whether or not infections like syphilis and tuberculosis exert their malign 
influences upon the teeth directly, or indirectly through the intervention of 
nervous, endocrine or vitamine influences, we do not yet know; but your ex- 
aminations of the teeth and of the oral structures may often excite suspicion 
as to the existence of one of these diseases and permit you to eall the at- 
tention of the family physician to the possibility. Thus the dentist may be 
the first to observe the converging crown and the notched enamel defect of 
the permanent maxillary central incisors known as Hutchinson’s teeth, or the 
peculiar dome-shaped first permanent molar teeth known as ‘‘Moon’s molars’’; 
he will, of course, suspect the existence of congenital syphilis and should re- 
port his suspicion to the family physician who will examine further for bosses 
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on the skull, for interstitial keratitis and for other signs of congenital syphilis 
seeking verification or refutation of the suspicion also by means of the Wasser- 
mann reaction. 

Interesting metabolic disturbances, there are, too, that might go unrecog- 
nized except for a general dental survey. I need only mention the greenish 
discoloration of teeth met with in children who have been jaundiced, or the 
pink discoloration of teeth observable in familial haematoporphyrinuria. 


RELATIONS OF THE NERVOUS SYSTEM TO ORTHODONTIA 


Before closing these desultory remarks upon the relations of general med- 
icine to the orthodontic specialty, I desire to refer again to the importance of 
the studies of the nervous system in patients who suffer from malocclusion and 
from the facial deformities that may accompany it. I have already referred to 
the various nervous habits that may accompany and in part be responsible for 
malocclusion. These habits are often due to faulty training of children by 
their parents; but, in most cases, in addition to the faulty training, there is a 
neurotic constitution that needs medical care and supervision. 

But there is another side of this topic of the relations of the nervous system 
to your work that I would like to emphasize and that is this: the disfigurements 
that accompany the severer forms of malocclusion are often a source of great 
mortification to those that exhibit them. No person enjoys the possession of 
malformed dental arches, of a short lip, of a receding chin, or of an ‘‘ Andy 
Gump’’ countenance. Only too often in such persons an inferiority complex 
may develop, which if not understood and combated may go far toward in- 
fluencing deleteriously the whole affective-conative life of the patient. Ortho- 
dontists are, in my opinion, performing a great service in correcting and pre- 
venting facial disfigurements and through such work they go far toward aborting 
certain disorders of the nervous system of the type just mentioned. But in 
eases that are not early and thoroughly treated, a certain amount of disfigure- 
ment is likely to be permanent, in which event the orthodontist may desire 
to eall to his aid the neurologic specialist to help him to combat a developing 
‘‘inferiority complex’’ or the over-compensations that tend to result from it. 


Finally, from esthetic considerations alone, medicine must be grateful to 
the orthodontic specialty for the happy results its practitioners are obtaining 
in the prevention of deformity and ugliness. The public cannot be too quickly 
or too earnestly educated to the significance of this esthetic side of the ortho- 
dontist’s work. 

I have, I fear, already talked too long upon a subject that readily excites 
one’s interest in many ways. I hope I have made it clear that we who work 
in medicine cannot fail to be deeply concerned with the problems with which 
you deal and very grateful for the tasks that you perform. There should and 
will be, I believe, an ever increasingly cordial relationship between your profes- 
sion and ours, 


Mes 


THE USE OF COIL SPRINGS IN ORTHODONTIA (CLINIC)* 


By Dr. E. B. ArNotp, Houston, TEXAS 


HAVE been endeavoring for some time to construct an appliance with 
which the anchor teeth (point of attachment) could be moved by the same 
delicate physiologic application of pressure that we have in the movement of 

teeth anterior to the anchor teeth by the use of the 0.020 finger springs. 
Of course, I do not wish to convey the thought that these appliances can 


Fig. 2.—D. 0.022 wire soldered around arch wire to act as stop for spring. FE. 0.040 round tube. 
F. 0.010 coil spring. 


be used on every case, but they have their places I think in a large number of 
cases. 

Fig. 1-A shows a case of a boy six years old with anterior deciduous 
teeth crowded. Fig. 1-B shows a girl five and one-half years old with the 
same condition. In the lower arch the two deciduous centrals have been lost 
and there is only room to accommodate one permanent central incisor. The 
development of these arches seems to be at a stasis or at least they are not 
developing as they should. The radiogram showed the anterior permanent 


*Read before the First International Orthodontic Congress. 
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teeth to be rather large, and orthodontic interference seemed inevitable. You 
will note that the arches have a very good shape but seem to need an equi- 
lateral development; by this I mean that the molars need as much expansion 
as the canines and anterior teeth. 

In the above class of cases the appliances shown in Figs. 2-A and 2-B 
seem to be ideal as we have the same delicate pressure on the anchor teeth 
that we have on the rest of the mouth. The teeth move bodily, that is, there is 
no tipping and the teeth remain in the same occlusion and function during 
movement. There is no trouble in keeping the appliance in its correct position 
and another very good feature is that the two-piece appliance gets away 
from the rigid attachment or holding of molars that we have in the usual one- 


Fig. 4. 


piece lingual arch. Of course, like in any other appliance one must be care- 
ful in the application of pressure as to the amount of frequency of adjusting. 
At no time do I attempt to open the coil springs more than one and one-half 
millimeters and I do not do this oftener than every six to eight weeks. After 
I have accomplished a little lateral development then I attach 0.020 finger 
springs, as shown in Fig. 2-C for the labial movement of the anterior teeth 
if this movement is desired. 

(Note.—The models on which these appliances are constructed are tech- 
nie models and not practical ones.) 

Figs. 3-A and 3-B show a labial arch with coil springs which ean be used 
in cases in which we wish to use a labial appliance for the anterior movement 
of the anterior teeth. This appliance can also be used for posterior movement 


: 
Fig. 3. 
| 
or 


E. B. Arnold 


1074 


of molars by the use of intermaxillary rubbers to reinforce the anterior 
teeth. This is accomplished by the usual method of attaching rubbers from 
hooks at the canine region of the maxillary arch to hooks on the mandivular 
molar bands, using a lingual arch for anchorage. Where we wish a move- 
ment of molar on one side, we, of course, only use a spring on that side. 
Figs. 4-A and 4-B show an appliance that can be used in unilateral dis- 
toclusion, using the spring on the side that is normal. The spring is either 
going to move distally the molar that is normal, or the opposite molar, and 
teeth anterior to it, mesially. By the use of intermaxillary rubbers on both 


Fig. 6. 


sides we prevent a distal movement of the normal molar and cause a mesial 
movement of the opposite molar. 

Figs. 5-A, 5-B, 5-C, illustrate an appliance that can be used to get an- 
terior movement of anterior teeth after lateral expansion has been accom- 
plished. Care must be exercised to get the tubes as parallel as possible, other- 
wise it may cause a lateral movement or a locking of the tubes. In using this 
appliance I always construct it in a nice round curve that is indicated for 
the case (Fig. 5-B) even though it touched but one anterior tooth (the one 
most lingual). As pressure is applied the anterior part of the appliance 
moves forward with the teeth and in time is touching all the anterior teeth, 
having rotated those that needed rotating. In some eases it may be neces- 
sary to use intermaxillary anchorage to reinforce anchor teeth but if appli- 
cation of pressure is delicate and slow, this is not necessary. 


: 
Fig. 5. 


The Use of Coil Springs in Orthodontia 1075 


Figs. 6-A and 6-B show a labial appliance which may be used for distal 
movement of anterior teeth or mesial movement of molars. Intermaxillary 
anchorage to be used accordingly. The lock on this particular appliance 
consists of a small sliding tube (144 mm. long) to which an 0.022 wire is 
soldered and hooks at distal of tube on molar band. 

For the springs I use 0.010 hard drawn wire, simply wrapping it on a 
piece of wire of the size that I am going to make my appliance of. I have 
been using 0.040 and 0.038 wire and tubes for my appliances, but a smaller 
size may be used if desired. 
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MAXILLOFACIAL PROSTHESIS* 


By Roy L. Boping, D.D.S., Wasutnaton, D. C. 
Captain, Dental Corps, U. S. Army 


(Continued from page 1010, November issue.) 
DESIGNING FIXATION SPLINTS 


HE experiences of the World War made such radical changes in the meth- 

ods of treatment of jaw fractures that most of the appliances used prior 
to 1914 have become obsolete, although some have been retained in principle 
but greatly modified as to design and materials. The bulky, fragile, unsani- 
tary Gunning vuleanite splint has little resemblance to the modern east- 
metal splints, and has been abandoned except for edentulous cases; and while 
extraoral arms are still frequently used, they are attached to cranial anchor- 
age for the retention of fractured maxillae instead of being held by submental 
bandages for fractured mandibles as in Kingsley’s original scheme. 

Swaged metal splints were first substituted for vulcanite, but the diffi- 
eulty of construction led to such poor adaptation with consequent frequent 
loosening that they were later abandoned. Cast metal splints of low-fusing 
metals and subsequently of aluminum were extensively used, but the bulk 
necessary for strength and the difficulty of adding attachments were serious 
disadvantages. The splint which finally came into use was the east jacket 
splint of some alloy of silver. It was used with increasing frequency, and in 
the reconstruction work in this country came to be the type used to the 
exclusion of all others. 

Using the cast silver splint as a basis, all of the various types of appli- 
ances can be constructed. Its advantages are as follows: It has the neces- - 
sary strength and rigidity, without undue bulk; it takes a high polish which 
facilitates cleansing; while it tarnishes in the mouth, it does not corrode, and 


*From the Department of Prosthesis, Army Dental School, Washington, D. C. 
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the discoloration may be prevented by gold-plating, or is easily removed by 
the ordinary mouth hygiene methods; construction is simple, and any de- 
sired additions or modifications may be made by soldering without difficulty ; 
cement adheres to it tenaciously, and retention is excellent. 

The various designs of splints for each class of fracture will be taken 
up in detail, together with the indications for their use. 


FRACTURES OF THE MANDIBLE 


Class I. Teeth in Each Fragment.—In simple eases, splints may be indi- 
cated instead of wiring for any of the following reasons: 

(a) Delayed union. If it is necessary to retain the fragments in position 
for several months, the patient will be much more comfortable with a splint 
which allows free movement of the mandible, and efficient mastication. 


Fig. 15.—Splint for Class I fractures of the mandible. In some simple cases this cast 
silver jacket encapsulating only the mandibular teeth will provide sufficient retention. 


(b) Fragile union. Owing to loss of substance or other reason, although 
solidification may be complete, the bone may not have sufficient strength to 
be allowed full function until further deposition of bone has occurred. 

(ec) Occupational or esthetic reasons may preclude retention by inter- 
maxillary wiring and necessitate some appliance which will allow functional 
movement with possibly a prosthesis to improve appearance during the period 
of convalescence. 

(d) Unecontrollable patient. Psychopathic patients will frequently tear 
off intermaxillary wires as fast as they are applied. A cemented splint af- 
fords a comfort and freedom which tends to correct the antagonistic attitude 
of the patient, and is practically impossible for the patient to remove. 

In these simple cases, a cast jacket splint, encapsulating the teeth of the 
mandible only, and cemented to place, will provide all of the retention neces- 
sary (Fig. 15). During the later stages of treatment the mandible may be 
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used freely, the occlusal surface of the splint providing a fairly efficient mas- 
ticating surface, and a prosthesis may be added in ease it is required (Fig. 16). 


In more involved eases, intermaxillary splinting may be necessary. Indi- 
cations for this type of splint, as opposed to wiring are: 

(a) Too few remaining teeth to provide anchorage for intermaxillary 
wires. 

(b) Remaining teeth not firm enough, or not properly shaped or opposed 
for the use of wires. 

(ec) Preparation for surgical intervention, bone-grafting, ete. 

(d) Uneontrollable patient. 


Fig. 16.—A prosthesis may be added for esthetic effect when indicated. (Bodine: Mili- 
tary Dent. Jour., Dec., 1921.) 


These cases would require cast jacket splints, encapsulating both the 
mandibular and maxillary teeth, with interdigitating tubes attached in each 
buccal region for the reception of lock-pins (Fig. 17). These pins may be re- 
moved quickly in case of emesis; the removal of the pins allows free opening 
of the jaws for hygiene or exercise, and, if desired, in the later stages of 
treatment the maxillary jacket may be removed without interfering with the 
function of the mandibular jacket. If strength is not necessary in the inter- 
maxillary relation, the maxillary anchorage may consist of orthodontic bands 
fitted to the first bicuspid and first molar on either side, with the interdigi- 
tating tubes attached to bars connecting the buccal surfaces of the bands. 
If Angle fracture-bands are used, the adjusting nuts of the bands are placed 
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to the lingual, allowing the connecting bars to be soldered to their buccal 
surfaces. It is not necessary for the two sides to be connected. 

If only one tooth remains in a fragment, the best anchorage is secured 
from the single tooth by the use of an adjustable band, heavily reinforced 
with solder, and attached to the body of the splint by a heavy arm, either 
fixed or removable (Fig. 18). 


Class II. Edentulous Posterior Fragment—lf there is no loss of sub- 
stance, wiring, or an intermaxillary jacket splint with lock-pins, immobilizing 
the anterior fragment, will usually be all that is required, since the direction 
of muscle pull on the posterior fragment usually tends to make it self-retain- 
ing (Fig. 19). If, however, there is a tendeney toward displacement, a vul- 
canite saddle should be constructed, with velum rubber margins and lining, 
covering the upper surface of the fragment and extending up the anterior 


Fig. 17.—Splint for Class I fractures of the mandible. Involved cases require intermaxil- 
lary splints with lock-pins. 


surface of the ramus as far as possible. This saddle is attached to the man- 
dibular jacket by a bar, and connected to the maxillary jacket with lock-pins, 
so that the jaws may be opened without changing the relation of the frag- 
ments (Fig. 20). 

In vertical fractures through the ramus, there frequently is a tendeney 
toward buccal displacement of the posterior fragment. Since access to this 
area through the mouth is impossible, some form of extraoral anchorage is 
indicated. The simplest form consists of a pressure pad of unvuleanized 
rubber applied to the displaced fragment, attached to an orthopedic plaster 
headeap or other cranial anchorage by means of a heavy spring wire (Fig. 
21). With the anterior fragment immobolized, this apparatus will give the 
slight retention needed. 

In eases with loss of substance, control of the edentulous posterior frag- 
ment by means of intraoral saddles has proved rather unsatisfactory. The 
muscle pull on the freely movable fragment creates pressure upon the saddle 
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beyond the tolerance of mucous membrane. Some success has followed the 
use of pins attached to the maxillary splint, and bearing upon the anterior 
surface of the ramus through a slight incision in the mucosa. Extraoral an- 
chorage gives greater promise of success. My method consists of a microm- 
eter type of tongs, grasping the fragment through a slight incision under the 
angle of the jaw. The tongs are adjustably connected by means of a rigid 
bar which passes through the angle of the mouth to a cast jacket cemented 
to the anterior fragment (Figs. 22 and 23). The bar stands far enough away 
from the cheek to allow for dressings, and for possible edema, and is high 
enough not to interfere with a bone grafting operation from beneath. A east 
jacket on the maxilla connected to the mandibular jacket with lock-pins 
immobilizes the mandible, yet will allow movement when desired in the later 
stages. 


Fig. 18.—Splint for Class I fracture of the mandible. Adjustable band on the single 


‘tooth gives secure attachment. 


Class III. Edentulous Cases—If a denture has been worn, it may be 
used as a splint by drilling holes through the interproximal spaces for inter- 
maxillary wires. Additional space for feeding may be provided if desired by 
sawing out a block of six anterior teeth, to be replaced afterward. If no 
denture is available, a vuleanite pseudodenture should be constructed with 
vuleanite blocks in the posterior region for occlusal relation, having indenta- 
tions to fit the cusps of the upper teeth (Fig. 24). An orthopedic plaster 
headeap, connected to a plaster chincap by adjustable straps will retain the 
mandible in proper position (Fig. 25). Bandages may be used in simple 
eases, but are very unreliable on account of their tendency to stretch and 
loosen. 

Circumferential wires, passing through or over the splint and then around 
the mandible are sometimes used, but are seldom necessary. 
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FRACTURES OF THE MAXILLA 


Class I. Partial Fractures, Teeth in Each Fragment.—While it is possi- 
ble to treat partial fractures of the maxilla by means of intermaxillary wir- 
ing, the movements of the mandible, which the patient involuntarily makes 
tend to delay the process of repair. <A cast jacket splint encapsulating all 


Fig. 19.—Splint for Class II fracture of the mandible. Self-retaining posterior fragment. 
Dotted lines indicate other frequent fractures. 


Fig. 20.—Splint for Class II fracture of the mandible, with velum lined vulcanite saddle 
to support the posterior fragment. 


teeth in each fragment gives much better retention, and in addition allows full 
use of the mandible for mastication (Fig. 26). While it requires more time 
to construct the splint than to apply wires to the case, the saving in time 
necessary for after-treatment, such as tightening or replacing wires, more 
than compensates for it, to say nothing of the improved hygiene made possi- 
ble by the splint. 
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Class II. Complete Fractures, Teeth in Each Fragment.—Wiring in com 
plete fractures of the maxilla is contraindicated as the mandible is too freely 
movable to provide a satisfactory anchorage. Recourse must be had to some 
form of extraoral support, and cranial anchorage is the most available and 
efficacious. 

A east jacket splint should be constructed, encapsulating all of the max- 
illary teeth, and provided with oval tubes along the buccal region. Engaging 
in these tubes are oval wires, which emerge at the angles of the mouth and 
pass backward parallel to the cheeks, terminating in loops just back of and 
below the ears (Fig. 27). An orthopedic headeap, with two buckles set in its 


Fig. 21.—Extraoral pressure pad to prevent buccal displacement of the posterior fragment. 


margin on either side, provides attachment for straps which engage in loops 
on the Kingsley arms, so placed that they will develop the correct directional 
pull on the detached fragment. One pair of straps will usually be placed as 
close to the eyes as possible without interfering with vision, and the other 
pair immediately in front of or just behind the ears (Fig. 28). Tape connect- 
ing the loops at the posterior ends of the extraoral arms and passing across 
the back of the neck, stabilizes the appliance and prevents accidental exter- 
nal stresses, such as pressure from the pillow upon which the patient is rest- 
ing, from being transmitted to the fragment. 

A mandibular splint is usually unnecessary. 

Class III. Edentulous, Partial or Complete—Using the denture previ- 
ously worn, or constructing a pseudodenture for the purpose, tubes for the 
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Kingsley arms are embedded in the vulcanite in the buccal region (Fig. 29). 
The arms with headeap and straps are constructed in the same way as for all 
complete fractures of the maxilla as described above. 


FRACTURES OF BOTH MANDIBLE AND MAXILLA 


In eases of fractures of both jaws, each jaw should be classified separately 
and a splint constructed which would be a combination of those above de- 


Fig. 22.—Author’s ‘“Micro-tongs” for extraoral control of edentulous posterior fragment. 
The a the fragment through a slight incision at the angle, and allow adjustment in 
any direction. 


Fig. 23.—Extraoral arm showing design of ‘‘Micro-tongs.”’ 


scribed under the various classes. In some other cases, combination splints 
would also be indicated. For example in a case of fracture of the mandible, 
Class I or II, with an edentulous maxilla, the prescribed mandibular splint 
should be attached with lock-pins to a maxillary splint constructed as de- 
seribed for Class III maxillary fractures. 
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Fig. 24.—Vulcanite splint for Class III fractures of the mandible. 


Fig. 25.—Orthopedic head- and chincap, with adjustable straps, used in connection with 
the splint for Class III fractures of the mandible. (Bodine: Military Dent. Jour., Dec., 1921.) 
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SECTIONAL SPLINTS 


Sectional splints are indicated when it is difficult or impossible to reduce 
the fracture and cement the splint simultaneously because of: 


Fig. 26.—Splint for Class I (partial) fractures of the maxilla. The cast silver jacket 
encapsulates the upper teeth only. 


4 


Fig. 27.—Splint for Class II (complete) fracture of the maxilla, with extraoral arms for 
cranial anchorage. 


(a) Hemorrhage caused by reduction or excessive flow of saliva prevent- 
ing dehydration of both fragments at the same time. 

(b) Force required to retain the fragments in position being greater than 
fresh cement will withstand. 
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Fig. 28.—Orthopedic headcap providing anchorage for the splint in Class II or III frac- 
tures of the maxilla. (Bodine: Military Dent. Jour., Dec., 1921.) 


Fig. 29.—Vulcanite splint for Class III (edentulous) fractures of the maxilla, having 
tubes for the reception of extraoral arms for cranial anchorage. 
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_ Fig. 30.—Sectional splint to allow reduction of the fracture after cementation. The bolt 
~~ the alignment tubes locks the sections together when reduction has been ac- 
complished. 


Fig. 31.—Sectional splint. Dove-tailed ends of the cast bar fit into corresponding sockets 
on the sections, locking them together after reduction. 
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(ec) Surgery being required to reduce the fracture in cases with adhe- 
sions or partial solidifications in malposition. 

In these cases the splint should be constructed in sections, one section 
for each fragment, and some means provided for locking the sections together 
after reduction has been effected.’ This may be in the form of a bolt passing 
through alignment tubes on the sections (Fig. 30), a bar with dove-tailed 
ends fitting in correspondingly shaped sockets on the splint sections (Fig. 31), 
or by lock-pins and tubes attached to the opposing splint jacket. 


While adding somewhat to the difficulty of construction of the splint, 
and to the time required therefor, the ease of reduction afforded more than 
repays the operator. 


g. 32.—Gradual reduction splint for Class I fractures of the mandible. The bolt passes 


Fi 
through a tube on the anterior section, and adjusting nuts provide for the desired movement. 


SPLINTS FOR GRADUAL REDUCTION 


Gradual reduction of fractures may be necessary or advisable because of 
fibrous union in malposition, impacted surfaces of fragments, excessive mus- 
ele pull or similar reasons which render manual reduction impossible. Crush- 
ing injuries, especially with resultant impacted fractures, make gradual me- 
chanical replacements of the fragments advisable. 


MANDIBLE 


Class I—These eases will most commonly be eared for by cast jackets 
on each fragment with a jacksecrew or traction-screw interposed at the point 


> x 


Mazillofacial Prosthesis 


Fig. 33.—Gradual reduction splint, with swivel at each end of the jackscrew to compen- 
sate for the change in angle between sections during reduction. 


Fig. 34.—Gradual reduction splint for mandibular fractures having a long span between 
sections. The traction screw passes through a ring on the maxillary jacket, and is connected 
to the mandibular jacket with a swivel-joint. 
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of greatest leverage. The simple jackscrew in line with the desired movement 
is more efficient than a complicated mechanism (Fig. 32). If there is suffi- 
ciently extensive movement to change the angle of the two jackets appreci- 
ably, a swiveling arrangement on the jackserew should be provided (Fig. 33). 
In eases with loss of substance or other condition resulting in an unusually 
long span between the two fragments, the jackscrew may be attached to the 
maxillary splint (Fig. 34). Lock-pins should be placed to anchor the frag- 
ments to a maxillary jacket when correct alignment has been attained. If 
the reduction is to require a considerable period of time to complete, a ver- 
tical flange may be attached to the buccal portion of the mandibular splint 


Fig. 35.—Gilmer flange to prevent lateral collapse during gradual reduction. 


in such a position that it will engage the buccal surfaces of the upper teeth 
and prevent deflection of the mandible toward the fractured side during the 
opening movement (Fig. 35). This will allow the mandible freedom of motion 
during this period. 

Extraoral force may be used by attaching arms which emerge from the 
mouth, cross to the opposite side and terminate in hooks for the reception of 
rubber bands (Fig. 36). The constant force thus obtained has some advan- 
tages over the intermittent force which results from the use of a screw. 


Class IJ.—An intraoral appliance consisting of an intermaxillary jacket 
splint with lock-pins immobilizing the anterior fragment, with a vuleanite sad- 
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dle for the posterior fragment provided with a jackserew attached in line 
with the movement desired, will take care of this class of cases, provided there 
is not too much muscle-pull to combat and that the appliance will not have to 


Fig. 36.—Appliance for gradual reduction of mandibular fractures. _ Rubber bands at- 
tached to extraoral arms provide constant pressure, instead of the intermittent force exerted 
by a jackscrew. (Bruhn.) 


Fig. 37.—Gradual reduction splint for Class II fractures of the mandible. The jackscrew 
attached to the maxillary jacket is directed against the vulcanite saddle on the edentulous 
fragment. This splint is of value only when large saddles can be used. (Bodine: Military 
Dent. Jour., Dec., 1921.) 
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be under tension for many days (Fig. 37). In most cases, the author’s extra. 
oral appliance described previously for Class II fractures will be more satis- 
factory, as any desired movement of the fragments may be obtained by its 
use, and the position retained for any length of time. 


Class IIJ.—Edentulous cases will seldom present for gradual reduction. 
It is believed that such a case could best be handled by a double extraora| 
device, as described above, with micro-tongs grasping each fragment and 
connected by a rigid bar. Simple cases, without much displacement, could, 
of course, be handled by means of vuleanite saddles for each fragment, extend- 
ing well down lingually and well into the retromolar space, and connected by 


Fig. 38.—Gradual reduction splint for Class I fractures of the maxilla. 


a jackserew. Head and chineaps would be necessary to confine the fragments 
within the saddles. If much pressure is placed on an appliance of this kind, 
severe edema of the mucosa along the margins of the saddles is inevitable. 


MAXILLA 


Class I—Partial fractures may be gradually reduced by means of cast 
jackets on each fragment, provided with jackserews or traction-screws so 
placed as to produce the desired movement (Figs. 38 and 39). Slight vertical 
movement ean be effected by means of elastic head-chin bandages, such as 
rubber dam, using the pressure of the lower teeth to force the upper fragment 
to position. Likewise, downward movement can be obtained by means of 
intermaxillary ligatures or rubber bands extending from the splint to bands 
on the lower teeth. By adjusting the angle of these ligatures, forward or 
backward movement will be obtained. 
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Class I1—The appliance previously described for Class II fractures of 
the maxilla will provide for the vertical reduction of the fracture. If there 
is a multiple fracture of the maxilla, jackets should be cast for each fragment 
and jacksecrews or traction-screws placed between them to effect the desired 
movement. The Kingsley extraoral arms and headeap would provide for 
the retention of the entire maxilla. Anterior or posterior displacement can 
be corrected by elastic ligatures passing either from the anterior buckle on 
the headeap to the posterior loop on the arm, or from the posterior buckle to 
the anterior loop. (See Fig. 28.) Additional movement can be obtained by 
means of intermaxillary elastics from the splint to bands on the lower teeth. 
The headeap is sufficiently stable to allow the application of force to any 
one of the four straps independently without causing shifting of the headeap 
with consequent neutralization of the force. This is one of the great advan- 


Fig. 39.—Gradual reduction splint for Class I fractures of the maxilla. 


tages of the orthopedic plaster headeap over those made of other materials, 
or over appliances depending upon the forehead for their foundation. 


Class III.—A combination of the splint previously described for Class 
III maxillary fractures with the elastic ligatures described above would take 
eare of all probable displacements of an edentulous maxilla. 


RECONSTRUCTION SPLINTS 


Reconstruction splints are used to correct deformities which remain after 
the original wound has healed, frequently because of the lack of definitive 
treatment or splinting at the time of injury. The general principles of design 
and construction are the same as for fixation splints, and depend chiefly upon 
the surgical procedures anticipated. Reconstruction splints will frequently 
be provided with pads for cheiloplasty, scaffolds for rhinoplasty, or with 
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retainers for epithelial inlay stents, and may provide for two or more con- 
templated methods of treatment. For example, gradual reduction of an an- 
cient fibrous union may be attempted, but with provision in the splint for 
immediate fixation if surgical reduction becomes necessary. 

The designs given under the classification for fixation splints will pro- 
vide for most eases. 


(To be continued.) 


NOoTE.—This is the second of a series of articles by Captain Bodine. 


The next will appear 
in an early issue. 


A PRACTICAL CONSIDERATION OF CYANOSIS IN ANESTHESIA 


By M. Fe_pMan, D.D.S. 


(Chief of Dental Department, Lincoln Hospital, Instructor, General Anesthesia, Allied Dental 
Council, New York City) 


HERE are many factors which affect a smooth, safe anesthetic induction. 

Some are physiologic, some psychic. The operator who would become an 
‘anesthetist must study his patient as an individual, special case, for there is no 
definite universal technic unvarying in successive administrations. This thought 
is not new. It is, withal, m urgent need of reiteration and re-emphasis at a 
time when there is apparent a growing interest on the part of the general 
practitioner in anesthesia by inhalation for exodontia and minor office practices 
such as pulpotomy and tooth-cavity surgery. The operator should of course 
thoroughly acquaint himself with the theoretic aspects of general anesthesia 
in so far as they affect the underlying principles of induction and maintenance. 
But it is only from repeated experiences in hundreds of cases that he will begin 
to achieve a degree of skill sufficient to make him feel at home with general 
anesthesia. He will find as time goes on that patients are peculiarly affected 
by certain gas mixtures as they are by climates and foods. No preanesthetic 
examinations of a subjective or objective nature can prescribe for his patient 
the exact dosage of anesthetic. The latter becomes in his hands an instrument 
like the scalpel. The surgeon incises, exposes tissues, and proceeds with his 
dissection according to the indications of pathosis. The anesthetist guides his 
patient from the conscious to the subconscious and from the subconscious to 
the unconscious carefully and watechfully, heedless of the prescribed anesthetic 
formula, mindful only of the patient’s heart action and respiration. The skilled 
surgeon does not know in advance of his operation just exactly what he is to 
encounter. The skilled anesthetist knows no more. Both are prepared for 
every emergency. It is the departure from the normal which the operator is 
ever on the lookout for. Suecess comes to him who has encountered and solved 
these problems. 

Confining ourselves for the moment to inhalation anesthesia, let us ask 
ourselves: ‘‘What are we to be on the watch for?’’ Is it not cyanosis? As- 
suredly, that is the pivotal key to successful inhalation anesthetic technic. What 
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is it, and how ean the operator carry his patient safely into a period of lapse of 
consciousness free from cyanosis? When the patient becomes cyanotic, what 
restores him to oxygen stability? When cyanosis deepens to stertor what 
must be done to restore safe anesthetic balance? When stertor deepens to paral- 
ysis of the respiratory muscles, what measures of prompt relief must be initi- 
ated? These are fundamental questions which interest us all, the experienced 
no less than the novice. Just as it has been said that the only thing constant in 
life is change, so it may with equal propriety be declared that the only constant 
feature in anesthetic technic is change. Once the operator has mastered this idea, 
he is safely embarked on an anesthetic sea of safe sailing. In these days of 
standardized apparatus for delivering and maintaining gases, I want to sound 
a word of caution lest we become discouraged with general anesthesia short- 
comings, and fail to develop a wonderful aid to dental practice. 

It is my purpose in this treatise to discuss cyanosis in anesthesia with 
especial reference to nitrous oxide and oxygen. My reasons for doing this are, 
first, because I believe it is par excellence, the office anesthetic for the dental 
operator, and second, because I have employed it exclusively in my practice 
for twenty years. 


The element of cyanosis may enter to mar our anesthesia in two ways: 
First, from a disproportionate mixture of the gases, to the exclusion of a safe 
necessary quota of oxygen in the tidal inhalation, and second, from a mechanical 
interference of the inhaler or the ‘‘throat pack’’ with the free passage of the 
gases from the delivery apparatus to the lungs. I shall discuss the latter 
factor first as it requires less deliberation for the moment. 

It is the custom of good operators to employ the nasal inhaler rather than 
the face inhaler to deliver the anesthetic mixture to the patient. This is to be 
encouraged and by all means to be cultivated by the operator who is taking 
up this work and wishes to perfect his technic. Nasal delivery means a smooth 
anesthesia because it enables the operator to perform his tasks without fear of 
a too early recovery overtaking before completing an operation prolonged un- 
expectedly. Nasal inhaling devices must necessarily be small. The smallest is 
in the way, very, very often. We must get along the best we can however, until 
some ingenious technician devises a set of flexible tubes that will enter the nares, 
form a leak-proof association, and stay put without interference with operative 
procedures in the mouth, and the maxillary regions in particular. Until that 
happy day, I ean recommend the Heidbrink and the McKesson Nasal inhalers 
as being the best so far devised for nasal gas delivery. But these inhalers may 
induce failures in anesthesia through faulty seating at the initial application 
or unseating during the operation. Cyanosis ensues because there is a 
mechanical interference with nasal inhalation resulting in an anesthetic dis- 
balance. In adjusting the inhaler, the anesthetist must see that the rim of the 
appliance does not compress the nares laterally, nor occlude them from below. 
Both of these things occur during the excitement of anesthesia and surgery 
when the operation itself seems to engage all absorbing interest. In operations 
upon the maxilla, when the lip must be raised, there is always the danger that 
either the operator or the nurse will force the base of the rubber up in such 
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a manner as to occlude the nares and interfere seriously with the already smooth 

anesthesia. My suggestion to eliminate this danger is to see that the base of the 

inhaler is always midway between the nares and the lip mucosa. The assistant 
should hold the apex of the inhaler against the bridge of the nose and guide 
it so that it does not shift laterally. In this connection it is timely to indicate 
that no inhaler is self-retaining in every sense of the term. The assistant is the 
only sure retainer. Shifting is unavoidable otherwise, resultant from the 
patient’s movements no less than from the operator’s manipulation. 

Throat protection during the operation, is, of course, a necessity. But in 
my practice I find that it is sufficient to place a gauze sponge of suitable size 
just posterior to the area to be operated upon. It is quite unnecessary to force 
the sponge down at the base of the tongue. Again, I find that the position of 
the patient in the chair has much to do with achieving a safe, smooth anesthesia. 
I do not see any need for having the patient prone on his back, or the chair tilted 
back to any extent. At no time is the patient who is sitting up, with the head 
raised to give clear passage to the gases, in any danger of aspirating blood and 
mucus or having the tongue drop back into the throat. The blood should drain 
out over the chin if the upright position is maintained. 

Dr. James Tayloe Gwathmey, a world renowned authority on anesthesia has 
declared to me that for comparatively brief anesthesias, as the great majority of 
our dental operations require, my upright position is to be favored. He has 
also declared that this upright position of the patient minimizes the increase in 
blood pressure caused by nitrous oxide and oxygen. 

We have now discussed the influence of the improper application of the 
inhaler and the ‘‘throat pack’’ as factors inducing cyanosis. Let us see how 
cyanosis results from a disproportionate mixture of gases. 

Administered without oxygen, nitrous oxide rapidly brings on asphyxia 
through its paralyzing influence upon the centre of respiration which has been 
deprived of the vital oxygen. In a respiratory volume of 100 per cent, oxygen 
inhaled during conscious respiration forms 20 per cent of the air mixture. 

Loss of consciousness results from a substitution of nitrous oxide for oxygen 
in the blood, with the hemoglobin of which, the nitrous oxide forms a loose 
chemical compound. It is the aim of anesthetic induction with nitrous oxide and 
oxygen to suspend consciousness by introducing a mixture of the gases (the 
nitrous oxide and the oxygen) of such relative respiratory volume as to be safe 
and sufficient to induce anesthesia and sustain life. Theoretically, a mixture of 
seven to ten per cent of oxygen and ninety-three to ninety per cent of nitrous 
oxide is sufficient to induce anesthesia free from the dangers of cyanosis. 
Apparatus are designed to deliver these gases to the patient in these propor- 
tions, set with proper dials, disks and arrows. The patient is expected to go to 
sleep. But frequently he does not go to sleep at all. He is just stupefied. 
Sometimes he goes to sleep only too quickly and gives the anesthetist grave alarm. 
The trouble comes from endeavoring to standardize gas mixtures. It cannot 
be done. Percentage of successes does not count here. Each patient is 100 per 
cent. To him, a failure is 100 per cent. It avails him naught if he is only 
one in a hundred thousand who succumbed. The careful anesthetist endeavors 
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to find for his patient the mixture of nitrous oxide and oxygen which will induce 
a slow, nonirritating anesthesia. Dials are only the starting points and should 
not be depended upon implicitly. Dials frequently go wrong. Any autoist 
can attest to the frequency with which speed indicators get them into conflict 
with highway police. The comparison is not far-fetched. The careful anesthetist 
should gauge his gas flow just as carefully as the autoist his speed, regardless 
of speedometers or diaphragm gasometers. 

Cotton and Boothby of Boston have enunciated two cardinal principles 
in inhalation anesthesia, which to me are really the essential guide to successful 
nitrous oxide and oxygen anesthesia. First, there must be an absolutely regular 
flow of each gas at any rate desired, without the necessity of frequent valve 
manipulation. Second, the flow of the gases must be rendered visible, so that 
their proportion can be approximately estimated at a glance. 

I have followed these precautions for twenty years and find myself in- 
creasingly pleased with my results. Signs of threatening cyanosis are quickly 
and obviously corrected. The gases bubbling in a mixing chamber filled with 
water can be actually determined, and no dependence placed upon numerical 
radiations on a meter or pressure gauge. 

For the correction of ¢yanosis due to a disbalance of nitrous oxide and 
oxygen, the flow of nitrous oxide should be reduced and that of the oxygen 
increased. Simple enough. Where then does the danger lie? The answer is 
simpler than the remedy. The danger of deep cyanosis lies in the rapid onset 
of asphyxiating symptoms which may or may not quickly respond to remedial 
measures. Oxygen is the key which turns the balance between safe anesthesia 
and dangerous cyanosis. It is but necessary to increase the flow of oxygen. 
So far so good. But sometimes this fails. And why? Because we must re- 
member that if the respiratory muscles are threatened with paralysis, or if they 
are already paralyzed, how can oxygen alone stimulate muscular activity? It 
is necessary to apply intermittent pressure against the diaphragm, giving 
stimulation to the musculature of the thorax, in the meantime keeping the air 
passage open by placing the index finger in the mouth at the base of the tongue 
and lifting the tongue upward and forward. Oxygen is being forced into 
the lungs in the meantime. This is really a technie which will bring added 
safety to the administration of nitrous oxide and oxygen. It will quickly restore 
a patient to the safe anesthetic stage and make eyanosis, with respiratory 
paralysis in the offing, something less to be feared by the operator. A direct 
flow of oxygen, with the nitrous oxide supply discontinued, will bring about this 
result. Percentages are not figured here. The valve is opened wide and the 
patient’s lungs well ventilated with oxygen. As soon as the skin shows signs 
of returning color and the purplish hue of cyanosis has disappeared, the relative 
flow of the nitrous oxide and oxygen gases are again permitted passage, if the 
anesthesia is to be continued. 

Sometimes a patient will evidence signs of extreme rigidity and cyanosis 
and ‘‘doubles up,’’ turning the body into a position which makes continuance 
of the operation unsatisfactory. I favor abandonment of the anesthesia in these 
eases. Forcing an anesthetic leads to danger zones. There is a limit to what I 
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consider legitimate ‘‘forcing’’ of the anesthetic. When we are trying to pass 
our patient quickly from a stage of undue excitement into anesthesia, it is 
permissible to ‘‘force’’ the gases. But a return to normal flow of relative pro- 
portions should be speedily effected or the patient will soon show signs of 
cyanosis. 

The stimulated type of patient, who is so difficult to anesthetize with nitrous 
oxide and oxygen is more often the type who is the victim of cyanosis. Being 
difficult to put under, he is given added pressure of the gases. Therein lies the 
danger. Forcing of gases should be very carefully resorted to, if at all, if we 
are to minimize the dangers of cyanosis. These patients need premedication 
preparatory to the nitrous oxide and oxygen, or ether substituted for the nitrous 
oxide. 

When the unexpected happens, it is well to be prepared to resort to the 
emergency measures which may restore the pulse and stimulate respiration. 
Vigorous slapping on the chest is recommended in addition to those already 
suggested in this treatise, and lowering of the head. Dilatation of the Sphincter 
Ani sometimes has brought the patient to and should be borne in mind as an 
emergency procedure. The author has witnessed one case at the hospital where 
rectal dilatation added to compression force against the side of the chest brought 

respiration back to a patient whose pulse had disappeared during the ether 
nareosis. 

If, as has been so aptly stated by Gwathmey, ‘‘shock is an overstimulation 
of the whole motor mechanism,’’ then my final word of caution at this time is 
to say—do not force gases into the patient under excessive pressure, because by 
this means we speedily and surely induce an overstimulation which brings on 
eyanosis. Gases inhaled at low pressure, fifteen to twenty pounds per square 
inch—atmospherie pressure—administered evenly, will, in the great majority of 
eases produce a safe, even anesthetic state, relatively free from the paralyzing 
effects of cyanosis. 


730 FirtH AVENUE, NEW CITY. 
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A DISCUSSION OF THE PRINCIPLES INVOLVED IN THE 
RADIOGRAPHIC STUDY OF FACIAL DEFORMITY 


Dr. CLARENCE O. Stmpson, St. Louts 


HE article entitled A Radiographic Study of Facial Deformity by Dr. Martin 

Dewey and Dr. Sidney E. Riesner in the March, 1928, issue of the INTER- 
NATIONAL JOURNAL OF ORTHODONTIA, ORAL SURGERY AND RADIOGRAPHY demands 
some constructive criticism. Knowing Dr. Riesner’s earnest attitude toward 
professional problems, there is no intent to ridicule his contribution, or dis- 
courage his investigations. Knowing Dr. Dewey’s hypercritical proclivities, 
it is surprising that he collaborated in the presentation of a defective technic. 
However, since orthodontists are extending their diagnostic vision beyond 
the first molars, and giving more attention to facial measurements than for- 
merly, a paper describing an inaccurate method for the study of facial de- 
formity might be accepted as authoritative and lead to the general adoption 
of an erroneous procedure. Furthermore, the paper in referring to the technic 
recommended by me to the American Society of Orthodontists in 1923, and 
implying that an improvement had been effected, calls for a discussion of the 
principles involved so the comparative value of the features in disagreement 
may be judged. 

Dr. Riesner in suggesting the apparatus for the purpose, stated that the 
x-ray machine of preference is one that may be controlled to, or has a maxi- 
mum capacity of a three inch spark gap with ten milliamperes of current. 
In contradiction of this statement, a four or five inch spark gap will produce 
a similar radiographic result as that of a three inch gap, and greatly improve 
the perspective if a longer target-film distance is used. With the exposure 
time at inverse ratio, the milliamperage employed has no direct effect on the 
radiographic result. Why should an operator with a thirty milliampere tube 
use only ten milliamperes? By employing thirty milliamperes, the exposure 
time would be reduced to one-third, with a corresponding one-third risk of 
movement during the exposure which is an important factor in all radio- 
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graphic examinations of young patients. The operator with apparatus limited 
to ten milliamperes and 45 kilovolts must modify all radiographic technic to 
his restrictions, but to specify these factors as the maximum requirement, or 
claim that they are advantageous is incorrect. 

Dr. Riesner suggests the use of cardboard exposure holders instead of 
cassettes with intensifying screens, giving as a reason that intensifying screens 
tend to destroy the fine detail of the facial contour desired. The improvement of 
modern intensifying screens has almost eliminated the perceptible grain in nega- 
tives, and do not impair the definition in radiatized films. The reduction of the 
exposure time to approximately one-fourth by the use of intensifying screens, 


Fig. 1.—An illustration of the perspective in a radiographic image at a target-film dis- 
tance of fifteen feet, the film parallel with the sagittal plane, and markers attached in the 
region of the gnathion, and the orbitale, gonion, and tragion on the left and right sides. Ex- 
cepting the parietal region, the head and face are registered considerably within the extent 
of an 8x 10 film, and the markers on the right and left sides are almost superimposed. (The 
illustrations in this article are not intended to show the soft tissues, but the relation of the 
markers and the linear perspective. ) 


quadruples the probability of sharp detail not being impaired by movement. 
Intensifying screens increase the contrast in the radiographic image, but the 
decrease in exposure time more than compensates for this, and chemical reduc- 
tion is indicated for the denser areas of radiographic films of excessive local 
contrast. 

Dr. Riesner recommends a thirty-six inch target-skin distance so the entire 
film will be included in the exposure. This distance is ample to include the 
film, but it is decidedly not sufficient for acceptable linear perspective. Pre- 
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sumably in the study of facial deformity, orthodontists consider the relation- 
ship of the orbitale, gnathion, tragion, and gonion. In a radiographic profile 
the tragion is difficult to register, but there is the advantage of visualizing 
in the saggital plane the relation of the facial contour to the bones and cen- 
tral incisors. If this study is to be of scientific value, distortion must be 
minimized to the practicable limit. Radiographic profiles made at a thirty- 
six ineh target-skin distance show an obvious distortion, and this distance is 
not the practicable limit even with a three inch spark gap. Orthodontists 
appreciate the necessity for a relatively long focus lens in their clinical 


Fig. 2.—An illustration of the perspective in a radiographic image of the same subject 
as in Fig. 1, at a target-skin distance of three feet, and the film parallel with the sagittal 
plane. An 8x 10 film barely accommodates the image of the head and face, there is an obvious 
err in the perspective, and the markers in tragion and gonion regions are widely 
separated. 


photography, and it would be inconsistent to adopt a radiographic technic 
which is remediably defective in the essential perspective. 

To demonstrate the effect of distance upon perspective, Fig. 1 is an il- 
lustration made at a distance of fifteen feet which is entirely feasible with 
a five inch back up, the markers placed in the region of the orbitale and 
gnathion are registered at 91 millimeters apart, and the markers in the 
region of the gnathion and gonion are 70 millimeters apart. In Fig. 2 an 
illustration of the same subject made at a thirty-six inch target-skin dis- 
tance, the orbitale-gnathion distance is increased to 108.5 millimeters, and 
gnathion-gonion distance to 81.4 millimeters. Also, in Fig. 2 the right and 
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left gonion markers are separated 6.5 millimeters, while in Fig. 1 they are 
almost superimposed. This test records a distortion amounting to 17.5 milli. 
meters in the orbitale-gnathion distance, and 11.4 millimeters in the gnathion- 
gonion distance by reducing the exposure distance from fifteen feet to 
three feet. 

Dr. Riesner states that the x-ray tube is focused at right angles to a 
plane that bisects the head of the median line. Discounting the ambiguity, 
this is probably intended to describe that the central rays are directed per- 
pendicular to the sagittal plane, but does not specify where the rays are 


' Fig. 3.—An illustration of the perspective in a radiographic image of the same subject 
as in Fig. 1 at a target-skin distance of three feet, with the film inclined thirty-five degrees 
toward the face instead of parallel with the sagittal plane. The occipital portion of the head 
is projected off the film, the perspective bears little resemblance to that of Fig. 1 or Fig. 2, 
4 Pape pn ot in the gonion region are more widely separated and registered as elliptic in- 


centered. At a target-skin distance of thirty-six inches, there is a marked 
difference in the images when the rays are centered at the pronasion, gnathion, 
or tragion. At this distance with the film parallel with the sagittal plane, 
the distortion would be more evenly distributed by centering at a location 
equidistant from the significant landmarks approximately corresponding to 
the crown of the maxillary first molar. This was the location at which the 
rays were centered in Fig. 2, and Fig. 3, and since accuracy is essential in 
this factor at a short exposure distance, a centering attachment for the 
cone was used. 
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The most important contention is regarding Dr. Riesner’s description 
that the film held against the face assumes the angle of the face as it slopes 
from the temporal region to the nose, a difference of about thirty-five degrees 
from a right angle. Presumably this is done to improve the detail by short- 
ening the distance between the film and profile, but any advantage is far 
counterbalanced by increasing the distortion of the image. With the film 
in this position, if the central rays are directed at the subnasion, the distor- 
tion in the region of the gonion is excessive. If directed at the maxillary 
first molar crown, the distortion noticeably affects the image both in the 
profile and gonion regions. Only by directing the central rays about the 
mastoid region can a marked distortion of the face be prevented, and this 
would not be a median profile view since the diverging rays would project 
more of the lateral incisors nearer the tube than the central incisors. The 
probability of this technic having been used by Dr. Riesner is indicated by 
his illustrations which do not appear as median profile views. Also his 
illustrations were not made with the teeth in centric occlusion, and the lips 
in contact, which distinctly impairs the value of the views for study of 
facial deformity. 


Fig. 3 illustrates the distortion produced in the gnathion-gonion dimen- 
sion by following the technic described by Dr. Riesner, and directing the 
central rays at the crown of the maxillary first molar. The orbitale and 
enathion markers are registered 105 millimeters apart which is 3.5 milli- 
meters less than when the film is placed parallel with the sagittal plane at 
a target-skin distance of thirty-six inches because the nearer relation of the 
film has partially compensated for the objectionable divergence of the rays. 
However, the distance between the orbitale and gnathion markers is still 14 
millimeters greater than in the view exposed at fifteen feet. The distance 
between the gnathion and farther gonion markers in Fig. 3 made by Dr. 
Riesner’s technic is 108.5 millimeters, which is 27.1 millimeters greater than 
when the film is placed parallel with the sagittal plane at a thirty-six inch 
target-skin distance, and 38.5 millimeters farther than in the view exposed 
at fifteen feet. Moreover, there is a separation of 12 millimeters between 
the left and right gonion markers. A method of examination with such a 
factor of error is not a reliable basis for serious study. 

Dr. Riesner’s suggestion that two films be placed in the cardboard holder 
to be exposed at the same time, and one of them half-developed to show the 
soft tissues, and the other fully developed to get better bone detail is a 
substitute method of doing each. Better results would be obtained by ex- 
posing for the soft tissues, and making another exposure which would not 
be a compromise, in revealing the bones. If for any reason negatives of 
different density were desired in one exposure, they could be best obtained 
by using a cassette with the front intensifying screen detached, placing one 
film between the screens. and the other in front of the screens. 

Dr. Riesner recommends tank development as preferable because of 
convenience, economy, and quality secured in the negatives. Tank develop- 
ment offers these advantages only for a large volume of work. Since ortho- 
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dontists probably do not develop a large number of radiographic or photo- 
graphic films every day, tray rather than tank development offers the ad- 
vantages specified. A three compartment tank accommodating 8 x 10 films 
occupies considerable space in a dark room, and if the temperature is to be 
maintained properly, it must be accessible to running water and drainage, 
which is unlikely to be convenient. When a gallon of developer is put into 
service, it progressively deteriorates from use and oxidation after the first 
day, and for a small amount of developing is not economic if the solution is 
kept normally active. If the developer is allowed to deteriorate, the quality 
of the negatives is impaired, and after even moderate use is slower in action. 
In using trays eight ounces of fresh developer may be quickly brought to 
the proper temperature and used for two or three 8 x 10 films, and discarded. 
The only precaution about developing duplitized films in a tray is to apply 
the developer evenly, and turn the films about every thirty seconds. Several 
films can be developed simultaneously in a tray by orderly rotating their 
location from bottom to top. For dental films a small bowl or tank with a 
capacity of twelve ounces may be used to advantage. By mixing a gallon of 
developer, and keeping it in quart, or half-gallon stoppered bottles so the 
solution in each bottle is preserved from oxidation until needed, a fresh 


supply is available for convenient use. 


Appreciating that a critical discussion of the methods recommended 
by Dr. Riesner, may not leave the reader with a clear conception of a prac- 
tical system for radiographic profile study, it is essential to direct attention 
to the errors and present the advantages of other methods before describing 
an acceptable procedure. In a subsequent article concise directions will be 
stated for obtaining radiographic profile views with three inch or 45 kilovolt 
machines. and also with apparatus of greater capacity. 
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Orthodontia, Oral Surgery and Radiography 


Does the Toothbrush Prevent Caries? Editorial in Dental Items of Interest, 
October, 1928. 


Aside from the cosmetic use of the brush its chief value should be in 
the conservation of the teeth. Since caries is so eminently a disease of child- 
hood when dental hygiene must be enforced from without we must regard 
the brush as used by older subjects as chiefly intended to keep caries from 
progressing. The editor takes up the subject editorially by reason of a 
recent article in which while the brush was praised gum massage was held 
to possess the greater value. The quoted author, Dr. Buckley, in this con- 
nection cites another writer, Thorpe, who is frankly opposed to the brush, 
but chiefly because it is not sanitary and can injure the soft tissues. The 
editor himself cites Talbot’s paper (1917) in which he accused the tooth- 
brush of not having made good and largely because it can only hit on promi- 
nences and thus miss the crevices where lodges the food débris, ete. These 
are serious arguments yet the toothbrush is not ready to go and it may be 
that a few simple precautions may minimize its shortcomings. Thus it may 
be kept permanently when not in use in an antiseptic solution but ag this 
course would doubtless injure the bristles it could be placed in the bath only 
a short time before intended use. So much for the toothbrush as unsanitary. 
In regard to its value as a preventive of decay the evidence is weak. As 
stated the brush does not clean out the interstices and moreover the regions 
where caries begins are naturally clean and do not require brushing while 
the regions which the brush does clean are not predisposed to caries. If as 
Hyatt teaches caries begins in occlusal fissures the brush can have no value. 
There is one region however—the cervical—which the brush can keep clean 
and thus possibly a certain amount of decay can be forestalled or minimized. 


Dental Infections and Heart Disorders. S. Calvin Smith (Philadelphia). The 
Dental Cosmos, October, 1928, Ixx, 10. 


The author is a physician well known for his studies on the heart. He 
has conferred on the subject of this paper with dentists and cardiologists. 
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The internist in medical practice must constantly call upon some expert in 
another line in arriving at his diagnosis and one of these is the dentist. Heart 
disease is seldom primary and this fact makes it necessary to eall on the 
knowledge and skill of other specialists. For some reason the internist is apt 
to undervalue the opinion of the dentist as a consultant. The incentive to 
extract all of the teeth does not come from the latter for the internist is de- 
pending on the roentgenologie diagnosis which often is unfavorably colored 
by wrong interpretation. At the same time the patient is told that his teeth 
must come out, some conservative dentist may be doing his best to save the 
doomed teeth. On the other hand the dentist may be at fault and may give 
the patient advice, from quite different motives, not to have his teeth pulled, 
not to have infected bridge abutments extracted and so on. It is to be hoped 
that these extremists will grow fewer in numbers and that consultations be- 
tween internists and dentists will not be one-sided affairs. Among the 
author’s conclusions we find that heart irregularities sometimes subside after 
the surgical removal of peridental infection. Peridental abscess is one con- 
dition which may eall for extraction in an unequivocal manner. Absence of 
rarefaction may not mean that the teeth are innocent but positive roentgen 
finds should be checked up with clinical tests, notably those for vitality. In 


- any obscure case of heart disease there should be roentgenologie and clinical 


tests of the teeth. 


Nutrition and Pediatrics 


The Distribution and Extension of Tuberculosis. Gerald B. Webb. Jour. 
Am. Med. Assn., September 15, 1928, xcei, 11. 


Infection by the human tubercle bacillus is usually by way of the air. 
Infection by the bovine bacillus is by ingestion and far larger number of 
bacilli are needed. 


A tubercle bacillus, protected from busy digestion by its coat of wax, is 


' engulfed by a phagocyte when it gains entrance to the body. The phagocyte 


earries the bacillus eventually to a lymph node, and it is here that the typical 
defense of the organism begins with tubercle formation, and it is in the lymph 
nodes that the first manifestations of tuberculosis are apt to be found. 


The route by which different nodes become infected has been suggested 
by Krause. Bacilli reach the heart by means of the thoracic duct and are 
then passed into the lungs by the pulmonary arteries. Some bacilli become 
collected by the tracheobronchial nodes and bronchial lymph depots; others 
pass to the left heart and out into the general circulation, eventually drain- 
ing into distant lymph nodes. 


Webb states that it is known that infection has access to all organs and 
tissues by way of the blood stream. It has been conclusively proved that 
‘“bacillemia’’ without acute general miliary tuberculosis occurs in a consider- 
able percentage of cases of pulmonary tuberculosis, and there is a strong 
presumption, from the presence of tubercles in liver and spleen, that it oceurs 
at some time in all, or nearly all. 
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A Study of Active Tuberculosis in Children. A. Levinson. Areh. Pediat., 
July, 1928, xlv, 7. 


Levinson reviews his study of 119 children under twelve years of age 
in the Pediatric Department of Cook County Hospital in Chicago, and only 
children having active tuberculosis are included in this series. 

The relation of tuberculous cases to the total admission averaged about 
7 per cent. 

In studying the etiologic factors Levinson feels that contact from a tuber- 
culous parent or relative is the greatest factor in the causation of tuberculosis 
in these children. 

Measles was considered a predisposing cause in over half the cases. 
Although ninety-seven of these 119 cases of tuberculosis had some form of 
pulmonary involvement, the symptoms of acute pulmonary involvement were 
strikingly few. Practically all those cases had, however, a cough, and in 
most instances the cough was mild. 

In discussing the diagnosis, the author found that the laboratory and 
more particularly the roentgenogram was of the greatest assistance. 

During thirteen months’ observation of the series of 119 cases, 92 died. 
Age played a roéle in the prognosis of this series, the younger the patient, 
the worse the prognosis. 

Levinson emphasized a well-known fact in the treatment, namely, that 
prevention rather than treatment is the greatest weapon combating tuber- 
culosis. 


Factors in the Pathogenesis of Tuberculosis. Allen K. Krause. Am. Review 
of Tuberculosis, August, 1928, xviii, 2. 


In a masterly presentation Krause defines some of his views of the fac- 
tors in the pathogeneses of tuberculosis. 

It is rather common, he states, for the anatomie effects of tuberecle-bacilli 
to exist in the body quite unfelt and unknown to the individual. On the 
other hand, when tuberculosis infection is present, in the long run it is the 
effect upon the man rather than its effect upon the individual organ that 
counts. In other words, it is only as a person is disturbed by the tubercle 
that he has tuberculosis that is pathogenic, that is, originating illness. 


Pathogenesis in the individual case has to do with the awakening of 
activity whether this is setting in for the first time or is being repeated. 
Any and every case of tuberculosis infection is active in which symptoms are 
occurring spontaneously or in which they ean be elicited, and in which such 
symptoms result from the presence and activities of the tuberculosis processes. 

According to this authority the most prominent symptoms may be fatiga- 
bility or lack of endurances or abnormal tardiness in recovering from fatigue, 
abnormal height or depression or range of temperature, or cardiovascular or 
digestive irritability and instability, or the onset or the accession of cough or 
expectoration. 
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Local injury, with current disease, excessive bodily or organic stress are 
the most important factors which may bring on the symptoms of an individual 
harboring the tubercle. It is important to remember that foci of tubercle go 
through well recognized eyeles of development and subsidence, and are quite 
likely never exactly the same at two different times. Therefore, in con- 
tributing to a breakdown from tuberculosis, it matters a great deal from the 
point of view of symptoms whether a child contracts measles or an athlete 
runs a hard race, or a woman becomes pregnant at a ‘‘good’’ time or a “‘bad”’ 
time, so far as the anatomic condition of concealed tubercle is concerned. 

In explaining the alleged hypersusceptibility of primitive people to tuber- 
culosis, it is Krause’s opinion that history will not show a single example of 
a primitive people continuing along the line of improvement in physique and 
natural development after it has come under the influence of people of a 
higher civilization. 

Tuberculosis is the price entailed by civilization in refining man, in 
taking him from more natural pursuits, and putting him under the more 
artificial complexities of modern existence. 

In discussing the innate differences of constitution Krause states that 
human beings differ in their anatomic responses to tubercle bacilli which 

infect them. 
. Moreover, there are individuals who have certain diseases which react 
differently to the infection with tuberculosis. For example, people having 
gout either do not fall ill with tuberculosis or are able to resist the activity 
of the disease exceptionally well. On the other hand, people with diabetes 
are oversusceptible to tuberculosis. 

Curiously enough now the constitutional (italics reviewer’s) obese have 
exceptionally high resistance to the pathogenesis of tuberculosis. On the other 
hand, it has not been noticeable that an achieved (italics reviewer’s) obesity 
will arrest an established active tuberculosis. 

Although there is an absence of controlled scientific evidence, Krause 
feels that certain types of thoracic malformation, or deformities which are 
able to impede or limit respiration, conceivably tip the seales toward active 
tuberculosis. 

Tuberculosis is a self-healing process, and there is complete proof of this 
experimentally with cattle. In humans all foci of tubercle begin to undergo 
peripheral fibrosis almost as soon as the tubercle is established. It is inter- 
esting to note, too, that within the same body foci in one organ will be 
healthy as those in another part are exhibiting the signs of floridity. 

After a great many experiments made to test the virulence of tubercle 
bacilli, the observation was made that the tubercle bacillus is a germ of 
remarkably uniform virulence and one that remains extraordinarily even 
through the many vicissitudes that years of a chronic infection ean conceiv- 
ably engender. 

In regard to the dosage of tubercle bacilli and its pathogenesis, there is 
much in favor of the general proposition that the size of ‘‘dosage’’ counts. 
But after weighing all the facts experimentally and clinically, Krause is 
strongly of the opinion that ‘‘a prolonged and more or less continuous ex- 
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posure to tuberculosis, with its chance for frequently repeated intakes of 
bacilli, and especially as intervals between successive infections become short- 
ened, is decidedly more momentous as to pathogenesis than single, casual or 
occasional contacts, no matter what the dosage.’’ 


The Potentially Tuberculous Child. J. Macdonald. Tubercle, July, 1928, 
ix, 10. 


The open-air school has now become recognized as an essential part of 
the educational and health activities of England. The type of child who is 
most suitable for admission to the open-air school is the debilitated, anemic, 
malnourished child, the child with signs of slight glandular and pulmonary 
tuberculosis, the nervous and choreie child, and the child suffering from 
adenoids and bronchial eatarrh. 

The features of these special schools include fresh air and sunlight, proper 
and sufficient diet, rest, and medical treatment. 

Lately there has been added vocational training; for example, there is a 
millinery and lingerie class for girls, and a commercial class for shorthand and 
typewriting for boys. 


Tuberculosis and Heredity. Léon Bernard. La Presse Medicale, March 24, 
1928. 


Bernard goes into the question of tuberculosis and heredity. He believes 
that there is no direct transmission of tuberculosis, neither is there any satis- 
factory proof that the newborn has either an additional immunity or predis- 
position to tuberculosis. 

As a result of his investigation of 125 families where tuberculosis was 
present in the family, he found the infant mortality and tubercular infection 
of their offspring to be much greater than the infants of 127 control families 
where no tuberculosis was present. 

After reviewing the literature Bernard feels strongly against tuberculosis 
being hereditary, and feels that infants who have tuberculosis in early life are 
infected because of contact with some adults, usually their parents, who have 
tuberculosis. 
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EDITORIALS 


A Proposed Amendment to the California Law to Regulate the Practice of 
Orthodontia 


EK ARE publishing herewith a proposed Amendment to the laws regu- 

lating the practice of dentistry in California. We are publishing this 
Amendment in full because it contains so many things which we believe are 
not for the interest of the public and profession. The proposed Amendment 
is as follows: 


‘‘An Act to regulate the examination of applicants for licenses and the 
practice of those licensed to practice orthodontia and to amend Sections 11 
and 13 of an Act entitled ‘An Act to insure the better Education of Dental 
Surgeons and to regulate the Practice of Dentistry in the State of California 
providing penalties for the violation thereof,’ approved May 21, 1915, as 
amended, and to add a new Section 714 thereto, and to repeal all acts or 
parts of acts in conflict therewith. The People of the State of California do 
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enact as follows: Section 1. A new section is hereby added to an Act en- 
titled ‘An Act to insure the better education of dental surgeons and to regu- 
late the practice of dentistry in the State of California, providing penalties 
for the violation thereof,’ approved May 21, 1915, as amended, to be num- 
bered Section 714% and to read as follows 

‘Section 744. Any person over twenty-one (21) years of age shall be 
eligible to take an examination before the Board of Dental Examiners of 
California as an orthodontist upon making application therefor. Preliminary 
to the examination by the Board of Dental Examiners such applicant shall 
comply with the following requirements. 

Such applicant shall pay to the Board a fee of ($25. ) 
dollars which in no ease shall be refunded. 

‘*2. Such applicant shall present evidence of graduation with recommen- 
dations for admission to college from a high school accredited to the Uni- 
versity of California or any other university of equal standing. Or a ecertifi- 
cate signed by a state superintendent of public instruction or similar office to 
the effect that such applicant has had scholastic preparation equivalent in all 
respects to that demanded for graduation, with recommendations for admis- 
sion to college from a high school giving a four year course of instruction in 
the state from which such certificate is issued. 

‘*3. Such applicant shall furnish satisfactory evidence of having been in 
residence at a college or university and having there completed courses, equiv- 
alent in all respects to similar courses of instruction maintained in the Uni- 
versity of California, in each of the following subjects: Chemistry, 10 units, 
Zoology, 8 units, Physics, 8 units, English, 12 units, and Mechanical Drawing, 
2 units. 

‘*4. Such applicant shall present satisfactory evidence of having gradu- 
ated from a legally chartered school, college or University approved by the 
Board of Dental Examiners of California, offering or maintaining a course of 
instruction in orthodontia covering at least thirty-four hundred (3400) hours 
and ineluding the following minimum requirements: 


For AN ‘fORTHODONTIST’S CERTIFICATE’? 


Group 1 

Anatomy, Histology and Embryology 10 to 15 per cent 
Group 2 

Dental Anatomy and Comparative Anatomy 6 to 8 per cent 
Group 3 

Physiology 3 to 4 per cent 
Group 4 

Dental Pathology, Bacteriology and Rhinology 3 to 4 per cent 
Group 5 

Dental Science and Metallurgy 3 to 4 per cent 
Group 

Art, Roentgenology and Photography 1 to 2 per cent 
Group 7 

Orthodontia 53 to 63 per cent 


Total number of hours required 3400 hours 
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**5. Such applicant shall present evidence that he or she is at least 
twenty-one (21) years of age and of good moral character. 

“*6. Such applicant shall present evidence that he or she has complied 
with and fulfilled the education requirements herein provided for an appli- 
cant to take an examination as an orthodontist. 

‘‘Each applicant for the certificate of scholastic preparation, to be issued 
by the State Superintendent of Public Instructions as hereinbefore provided 
shall pay a fee of Ten ($10.00) Dollars, all such fees to be paid into the State 
Treasury to the credit of the contingent fund of the Superintendent of Public 
Instruction and applied by him in defraying or in partially defraying the 
expenses of investigating the qualifications of such applicants. 

‘‘The examination to practice orthodontia shall inelude, written in the 
English language, questions on the following subjects: Orthodontia, Anat- 
omy, Histology, Embryology, Physiology, Dental Anatomy, Dental Pathology, 
Metallurgy, Comparative Anatomy. Said written examinations may be sup- 
plemented by an oral examination. Demonstrations of the applicant’s ski}! 
in orthodontia must also be given. 

‘‘The examiners in orthodontia shall receive the same compensation as a 
member of the board and may be removed and the vacaney filled at any time 


by the Governor. 


‘‘Having satisfactorily passed such examination, such person shall ob- 
tain a license as an orthodontist from the Board of Dental Examiners and 
shall be by them registered as such. Such licenses shall remain in foree until 
the following first day of May and thereafter so long as the holder thereof 
shall comply with the provisions of this section relating to an annual tax but 
not otherwise, and shall authorize the holder thereof to practice orthodontia, 
and notwithstanding the payment of such tax, such license may at any time 
be forfeited or revoked for any violation of provisions of this Act that are 
applicable to orthodontia. 


‘*Each person successfully passing such examination shall be registered 


as a licensed orthodontist on the board register as provided in Section 3 of 


said Act approved May 21, 1915, as amended, except that a separate book 
shall be kept by the Secretary of the Board for the registration of orthodon- 
tists, who shall be granted by the board a license to practice orthodontia in 
the State of California. When a candidate for a license shall have received 
a grading of 85 per cent, or above in any given subject he shall be exempt 
from re-examination on that subject in subsequent examinations before the 
said Board held at the first or second meeting thereafter. The examiners in 
orthodontia, appointed by the Governor, or any member of the Board, may 
inquire of any applicant for examination concerning his character, qualifica- 
tions or experience, and may take testimony of anyone in respect thereto 
under oath, which he is hereby empowered to administer. Every person who 
shall hereafter be licensed to practice orthodontia within the State shall, 
within six months thereafter, register as provided in Section 8 of said Act 
approved May 21, 1915, as amended, and any failure, neglect or refusal on 
the part of any person holding such license to register the same as therein 
provided shall work a forfeiture of his or her license as therein provided. 
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Orthodontia shall be held to mean any treatment that has for its object the 
correction of abnormal positions and relations of the teeth, jaws and arches 
and the restoration to normal structures and function of such related bones, 
muscles, and other tissues as are abnormally affected thereby. 
‘‘To provide a fund for the enforcement of the provisions of this section, 
every person holding a license as an orthodontist in this State, without ex- 
ception, shall pay an annual license tax for the year commencing with the 
first day of May, next following the issuance of such license and annually 
thereafter, such payment to be effective shall be made prior to the commence- 
ment of the year for which the same accrues and the receipt of the secretary 
of the Board shall be indispensable evidence that the same has been made. 
The failure, neglect or refusal of any person who was a regular licensed and 
registered orthodontist to pay in advance said annual tax of Two ($2.00) 
Dollars during the time such license remains in force shall ipso facto work a 
forfeiture of such license, and it shall not be restored except upon a written 
application therefor and the payment to said Board of Twenty-five ($25.00) 
Dollars, except that such person shall not be required to submit to an exami- 
nation. Every person licensed to practice as an orthodontist in this State 
shall comply with all the provisions of Section 8 of this Act, except that a 
separate book shall be kept by the County Clerk for the registration of 
orthodontists. 
‘‘Nothing in this act contained shall prohibit bona fide students of ortho- 
dontia from operating in the clinical departments or laboratories of a reputa- 
ble school of orthodontia, dental college or university, recognized by the 
Board of Dental Examiners; or licensed dentists engaged in the practice of 
dentistry at the time of the passage of this act from practicing orthodontia 
provided such licensed dentist registers as a licensed orthodontist with the | 
Board of Dental Examiners as provided in Section , paragraph . : 
of this act, prior to July 1, 1934. 
‘‘Section 2. Section 11 of the Act approved May 21, 1915, as amended I 
must be amended to strike out the words ‘or correct malimposed positions 
thereof.’ 
‘Section 3. Section 13 of the Act approved May 21, 1915, as amended, 
is hereby further amended by inserting the words ‘or orthodontists’ after the 
word dentist in Section 13, line 1. 
Amendments of the Dental Law: 
‘Delete orthodontia from dental examinations, Section 7, line 7. 
‘‘Amend Section 2, of dental law by adding after the word dentists, 
line 2, the words ‘one of whom shall be a practicing orthodontist.’ ”’ 


The idea of requiring dentists who are practicing a specialty to take a 
special examination has been advocated before. A similar bill which at- 
tempted to control orthodontists was sponsored in California about two years 
ago by a certain group and was defeated by the activity of the dental and 
medical profession. We understand the present Amendment is sponsored by 
another group who have a special interest in education. We have always had 
a great respect for the ability and fair judgment of the men interested in the 
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above bill, but we believe they have become over-enthusiastic regarding the 
educational value of their school and have overlooked the best interests of 
the dental profession and the public. 

We can see no reason why a dentist should have a special license to prac- 
tice orthodontia any more than a physician should be required to have a 
special license to practice rhinology, obstetrics, internal medicine, or surgery. 
If we begin to require a special license for every man who practices a special 
line of dentistry, why not require the same of the medical man? If we begin 
such a plan as requiring each specialty to have a special license, there is no 
telling where the thing will end. We believe there are already too many 
regulations which demand a certain type of education, both preliminary and 
professional, and too many Boards interfering with various professional ac- 
tivities. The proposed Act requires the applicant to have a certain specified 
preliminary education; it requires him to have completed a course equivalent 
in all respects to similar courses of instructions maintained in the University 
of California. It requires him to have graduated from a legally chartered 
school, college or university, approved by the Dental Board of Examiners of 
California and said course must cover at least thirty-four hundred hours. 

During the past few years other universities have attempted to install 
long courses in orthodontia. At the present time none of them are satisfac- 
- tory to the profession, and at least four out of seven that we have knowledge 
of, have been classed as failures by the profession. The other three have 
managed to exist although their students have been almost universal in criti- 
cising the instructions that were given and have referred to the great amount 
of time that was wasted. In fact, long time courses in the majority of cases 
have failed to be satisfactory to the men who have taken them. 

We believe that after a man has obtained a license to practice dentistry 
or medicine, he should be allowed to select his own postgraduate instructions 
and instructors and not be compelled to accept a course which has been ar- 
ranged by some university to further the policy of that institution. If we 
are going to have examinations of dental and medical men who practice a 
- special subject, this examination should be for the purpose of establishing 
their fitness, regardless of where and how they have obtained the knowledge. 
Many men are practicing a specialty of dentistry or medicine today who have 
never had instructions on that subject other than what they have received in 
the school of experience, and they are rendering a good service to the public. 
On the other hand, we find some men who have taken instructions in various 
schools, colleges, hospitals, and clinics and who can pass all types of written 
examinations, and who have fulfilled even the most exacting university re- 
quirements and are still practical failures and a detriment to the profession. 
No amount of university education will make a practical professional man if 
he has not the proper disposition, and if the man has the inherent qualifica- 
tions for a professional man, he does not need all of the ‘‘university polish’’ 
to be a benefit to the public and his patients. 

It seems to us that this Act has not been designed for the benefit of the 
dental profession or the public, but for the purpose of furthering the interest 
of a certain educational institution and for the purpose of compelling all men 
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who are going to practice orthodontia in California to take the course as pre- 
seribed by a certain group of men. If the ‘‘framers’’ of this Act are sincere 
and wish to advance the interest of the public and protect the public from 
incompetent men, then they will propose an Amendment which will simply 
provide for an examination of all who wish to practice orthodontia provided 
they are licensed to practice dentistry in the State of California. 

It is a question in our mind whether this Act would stand analysis by 
the Courts. We believe any dentist in California who has been granted a 
license to practice dentistry, where orthodontia has been a part of that exami- 
nation, could continue to practice orthodontia regardless of this Act. Every 
licensed dentist in California today is a licensed orthodontist, and we ean see 
no way for the Courts to rule otherwise. If the license to practice dentistry 
is granted after the passing of this Act, the law could be enforced on the man 
who passed the State Board after the Act was passed. 

We believe the proposed Act is a ease of class legislation, and if the insti- 
tution is successful in making the orthodontist conform to its plans, it will 
probably sponsor other Acts making the specialists in periodontia, radiogra- 
phy, oral surgery and all other branches of dentistry take its special courses 
of instructions before they will be allowed to practice a particular part of 
dentistry. 

We have always had a great respect for the men who are advocating the 
passage of the above Act but we believe their enthusiasm has prevailed over 
their judgment in proposing such an Act. We believe the best interest of 
the dental profession will be served by defeating the proposed Act to license 
orthodontists. 
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ORTHODONTIC NEWS AND NOTES 


American Society of Orthodontists 


The Twenty-eighth Annual Meeting of the American Society of Orthodontists will be 
held at Estes Park, Colorado, July 15-19, 1929.—General Chairman, Dr. Henry F. Hoffman, 
Majestic Building, Denver, Colo. 


Southwestern Society of Orthodontists 


The Southwestern Society of Orthodontists will hold their annual meeting at Dallas, 
Texas, January 2, 3, 4, and 5, 1929. A cordial invitation is extended to all orthodontists 
and members of the dental and medical professions. 


Paul G. Spencer, Secretary, 
Waco, Texas. 


The Eastern Association of Graduates of the Angle School of Orthodontia 


The next meeting of the Eastern Association of Graduates of the Angle School of 
Orthodontia will be held at the Vanderbilt Hotel, New York City, on Monday and Tues- 
_ day, January 14 and 15, 1929. 

An invitation is extended to those interested in orthodontia. 
E. Santley Butler, Secretary, 
576 Fifth Avenue, New York City. 


Ninth District Dental Society of the State of New York 


At the October meeting of the Ninth District Dental Society of New York, the entire 
general session was given over to a consideration of orthodontic problems of special interest 
to general practitioners. 

The meeting was opened by Dr. L. M. Waugh, who gave a most interesting and in- 
structive talk on ‘‘The Orthodontic Duty of the General Practitioner to His Patient.’’ 

This talk was followed by four clinics of general interest by Dr. Ashplant, of New- 
burg, Dr. Squires, of White Plains, Dr. Bedell, of Poughkeepsie, and Dr. Howes, of New 
Rochelle. 


Dr. Ashley E. Howes, 
New Rochelle, N. Y. 
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Southern Society of Orthodontists 


The annual meeting of the Southern Society of Orthodontists will be held at Macon, 
Georgia, January 31, February 1 and 2, 1929. A cordial invitation is extended to members 
of the profession.—W. B. Childs, President, Macon, Georgia; Dr. Oren A. Oliver, Secretary, 
1101 Medical Arts Bldg., Nashville, Tenn. 


American Dental Association 


The Seventy-first Annual Session of the American Dental Association will be held in 
Washington, D. C., October 7, 8, 9, 10, and 11, 1929. 
Harry B. Pinney, Secretary, 
: 58 East Washington Street, 
Chicago, Illinois. 


Dental Society of the State of New York © 


The Dental Society of the State of New York will hold its sixty-first annual meeting 
at Rochester, New York, on May 15, 16, and 17, 1929. 

For information with reference to exhibits, write to E, G. Link, 226 Cutler Build- 
ing, Rochester, New York; Clinics, John T. MeIntee, Chairman, Cutler Building, Rochester, 
New York; Literary Exercises, ete., A. P. Burkhart; Secretary, 57 East Genesee Street, 
Auburn, New York. 


The Dallas Mid-Winter Dental Clinic 


The Dallas Mid-Winter Dental Clinic will be held February 11, 12, 13, 1929, in 
Dallas. The clinicians for this meeting are Dr. T. W. Maves, of Cleveland, Oral Surgery; 
Dr. James W. Crawford, of Milwaukee, Prosthetics; Dr. Menifee R. Howard, of Denver, 
Surgery; also a man of national repute in Orthodontia yet to be selected. 


Faculty of Dentistry, University of Toronto 


The Faculty of Dentistry of the University of Toronto will give their annual course 
for dental practitioners in Toronto, beginning December 17. This course is arranged 
to meet the needs of the dental practitioner and will cover various subjects. Only a 
nominal fee is charged which has never proved more than barely sufficient to cover the 
expenses of the course. Detailed information can be had by writing to Walter Seccombe, 
Dean. University of Toronto, Toronto, Canada. 


Notes of Interest 


Dr. M. B. Markus announces the removal of his offices to Suite 807, Central Medical 
Building, Philadelphia, Pa. Practice limited to Orthodontia. 


Dr. C. Barton Addie announces the removal of his office to the Central Medical Build- 
ing, Philadelphia, Pa. Practice limited to Orthodontia. 
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Dr. Holland Gile announces the opening of his office at Medical Arts Building, 207 
Elm Street, Holyoke, Mass. General practice of dentistry, specializing in children’s dentistry, 
including Orthodontia. 

Dr. Sidney E. Riesner and Dr. Josephine M. Abelson, formerly associated with Dr. 
Martin Dewey, announce that their office is now at 120 East 39th Street, New York City. 
Practice limited to Orthodontia. 

Dr. R. H. Rudolph announces the opening of his office at 300 Union Trust Building, 
Parkersburg, West Virginia. Practice limited to Orthodontia. 

Dr. J. B. Goldsmith of 210 West 70th Street, New York City, formerly of Newport, 
R. L., has opened an office at 812 Far Rockaway Blvd., Far Rockaway, L. I. Practice limited 
to Orthodontia. 


[s Dentistry Paying You a Real Income— 
or Are You Just GETTING BY? 


make day wages. 


mirror is important. 
tient is your best asset. 


SOME dentists make real money practicing their profession. 
The men who are rendering real service to their patients 
and are making real money from dentistry, are those who employ all scientific 


The effect of showing patients condi- 
tions of the teeth and gums in a hand- 


A satisfied pa- 


The Dental Diagnostoset is not an expense—it is a most 
profitable investment for the dentist who wants to get further 


Fill in and 9% Dr. 

Mail o 

Coupon - 


Others barely 


aids to help them in their work. They are suc- 
cessful because they have the ability, and use 
the best equipment and methods to apply it. 


To be able to make a complete diagnosis is the first 
step to success in dentistry. To make a complete 
diagnosis you must be able to see when pathologic 
change has taken place in the alveolar process, and 
definitely know the condition of the pulps of your 
patients’ teeth. To see when pathologic change has 
taken place, you must be able to transilluminate. To 
transilluminate, you must use Cameron’s Searchlight 
Dentalamps. To know definitely the condition of the 
pulps of all teeth, you must use Cameron’s Vitalitester. 


Transillumination and 
the Vitalitest will en- 
able you to do better 
work, find more work 
that should be done, and 
do more of it in the 
same time. Cameron’s 
Dental Diagnostoset pro- 
vides you with the 
necessary equipment for 
Transillumination and 
the Vitalitest. (Imita- 
tions are just  imita- 


Finding interproximal cav- 
tions.) ities long before pulp in- 
volvement, means better 
health for the patient and 
greater profit for you. 


ahead. Let us tell you why. 

Mailing the coupon below will bring you, without charge or obligation, the full Po 

technique for applying Transillumination and the Vitalitest. 2 

Moil it today! That will be your first Hiss = 

step to a bigger and better practice. rs ° 

CAMERON’S 
SURGICAL 
CAMERON’S eo” SPECIALTY CO. 
SURGICAL »? 666 W. Division St. 
SPECIALTY ae Chicago, U. 8. A. 
COMPANY °° Gentlemen: Please send me 


@ free of charge, the full tech- 
666 W. Division St. 4% nique on Transillumination and 
Chicago eo the Vitalitest, and tell me more 
about Cameron’s Dental Diagnosto- 
S. A. set. 


Address 
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For 37 years Waite’s 
Local Anesthetic has 
remained the Standard 
of all local anesthetics. 


It was the first local 
anesthetic to be put 
up in double-end 
ampules. 


It is the first local 
anesthetic to be put 
up in a bottle with 
rubber diaphragm 
for continued use. 


Waite’s in “Car- 
pule’’* form is per- 
fect in every respect. 


Regardless of the container in which Waite’s 
Local Anesthetic is sold, the solution itself is 
always sterile, doubly efficient, and permanently 
dependable, Waite’s Base being antiseptic and 
anesthetic in itself. 


Made only by 
THE ANTIDOLOR MANUFACTURING COMPANY 


Plants at 
Springville, Erie Co., N. Y., and Fort Erie, Ont., Canada 


Agents in all foreign countries 


Waite’s Antiseptic Local Anesthetic in any kind of con- 
tainer originated with, and is made and sold only by Waite’s. 


%***Carpule’’ is a technical trade-mark identifying products manufactured 
by or under authority from Cook Laboratories, Inc., of Chicago, U.S.A. 
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With every five dollar order for Waite’s 
Antiseptic Local Anesthetic: 


New Fourth Edition 1928 
Dr. Sheridan C. Waite’s book on 


“INFILTRATION AND NERVE BLOCKING” 


This unique guide to local anesthesia, just off press, is pro- 
fusely illustrated with anatomical and technique plates. 


It is of equal interest to the general practitioner, the ortho- es 
dontist, and the oral surgeon. 


This book can be obtained only with an order for 


ANTISEPTIC LOCAL ANESTHETIC 
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Farming 


E modern trend is to utilize 
. — mechanical ingenuity to 
“eecure greater results with less 
elic 


—to save human 
on hand work for brain work. 


By using power, the farmer of 
today does more work in less time 
at smaller cost. 


Cook LABORATORIES, INC. 
536 Lake Shore Drive Chicago 


*The word “CARPULE” is a technical trade mark indicating that 
the product associated with that name originated with and is offered 
upon the reputation and responsibility of Cook Laboratories. Ince 
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Your Command 


{No. 12 of a Series} 


The *““CARPULE” Outfit and Dentistry 


(H5xHE mechanical ingenuity of the 
“~ *“CARPULE” Outfit saves an 


immense amount of time every working 
day for the busy dentist. 


It enables him to secure better anesthesia 
with certainty and ease, and gives 
more time for 

productive 
practice. 


ppeed. safety 
and simpft 
are outstand- 
ing advan- 
tages of the 
*“«(CARPULE” 
Outfit. 


Carpule 
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BANDS THAT FIT AND 
SAVE YOUR TIME 


AKER SEAMLESS ORTHODONTIC BANDS are 
tapered in accordance with the careful calcu- 
lations made by Dr. Herbert A. Pullen. This 
taper is more pronounced in the series for lowers. 
The idea is to make contouring easier and more 
accurate. 


The sizes are so graduated that one can quickly be 
found to fit the anchor tooth, without cutting band 
material, shaping, and soldering it. When it is 
considered that these bands cost very little more 
than strip material of the same quality, the great 
saving in time must appeal to you as it has to so 
many others. 


The bands are made of Platinaloy, an alloy of plat- 
inum metals and gold, of Coin Gold and of Gold 
Faced Band Material, which is base metal covered 
with rolled gold on its outer surface. They are 
3/16 long .007” thick. 


Let us send you full descriptive literature. 


BAKER CoO., INC. 
54 Austin St., Newark, N. J. 
New York San Francisco Chicago 
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An Outstanding Success— Three 
Editions Called for in 10 Months 


Diseases the Mouth 


By STERLING V. MEAD, D.D.S. 


Professor of Oral Surgery and Diseases of the Mouth, Georgetown 
Dental School; Professor of Diseases of the Mouth, Georgetown Medical 
School; Oral Surgeon to Georgetown Hospital; Dental Surgeon to Provi- 
dence Hospital; Oral Surgeon to Gallinger Municipal Hospital; Consult- 
ing Dental Surgeon to Washington Sanitarium and Hospital; Consulting 
Dental and Oral Surgeon to Shady Rest Sanatorium, Washington, D. C. 


THIRD EDITION, REVISED AND ENLARGED 


727 pages, 614 x 9%4, with more than 336 illustrations in the text 
and 43 full page plates in colors. Price, cloth, $10.00. 


HIS treatise supplies both dentists and physicians in the 

practice of their professions with the fundamental prin- 
ciples and practical knowledge necessary for their routine 
work in making a correct diagnosis of abnormalities within 
the mouth, and thus permits them to give a correct prognosis, 
so that proper treatment may be applied more promptly and 
more efficiently than in the past. 


The author has brought to this work a long experience in his 
large clinic and in teaching medical and dental students. The 
beautiful illustrations form a special feature of the work. 
There are over 42 full page cuts in colors. 


Bridges the Gap Between Medicine and Dentistry 


The Dental Outlook— 


“This work is so excellent that the reviewer is 
truly at a loss for words to express his feeling 
about its perfection. With this textbook con- 
stantly at his elbow neither the physician nor 
the dentist need be at a loss in the diagnosis 
and treatment of the lesions that one may find.” 


New Zealand Dental Journal— 


“Apart from the excellent descriptions of the 
various diseases given and the notes on etiology, 
pathology and treatment, it is an education in 
itself to become thoroughly acquainted with the 
illustrations.” 


N. E. Journal of Medicine— 


“The photographs and especially the colored re- 
productions of the various diseases should re- 
ceive more than casual mention. They are a 
veritable clinic of exceptional teaching value.” 


38” Mead’s “Diseases of the Mouth” 
will help you in your daily work. 
Send for a copy and be convinced. 


Journal American Medical Assn.— 


“A book for physicians and diagnosticians. A 
lot of trouble arises at this point and here is an 
authority of considerable pretention with the 
best series of illustrations on this subject we 
have ever seen. Every physician must know 
how to diagnose teeth conditions. It is a point 
in his favor in the view of his patients if he dis- 
covers a tooth that is causing a disturbance 
which other physicians have overlooked.” 


Clinical Medicine and Surgery— 

“The book is very legible and well arranged, 
and, on account of the importance of the mat- 
ters treated, deserves a place on the bookshelves 
of dentists and practitioners.” 


(Ortho. ) 


THE C. V. MOSBY CO., 
3523 Pine Blvd., St. Louis. 


Send me a copy of 8rd edition of Mead 
on Diseases of the Mouth. Price, $10.00. 
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Orthodontic Appliances 


Material and Supplies 
of 
Precious and Non-Precious Metals 


GENERAL PRACTITIONER SUPPLIES 


BURS—excavating, plug finishing, vulcanite, surgical 
SEAMLESS BANDS—copper and aluminum 

SCREW POSTS—screw wires 

IMPRESSION TRAYS— 

RADICON—mounted dental points, engine stones 
INSTRUMENTS—stainless steel and high carbon steel 
ELEVATORS—stainless steel and high carbon steel. 
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Rendering 
Vats 


Much of the unpleas- 
antness in the taste of 
cod liver oil was elim- 
inated when steam was 
introduced to remove 
the oil from fresh 


time the fish are caught 
until the livers are in 
the rendering vats, ac- 
counts in large measure 
for the superiority of 
Mead’s Standardized 


livers. 


when the industry was 

in its infancy, was to allow the livers 
to rot in open barrels in the sun. 
Putrefaction and nature were relied 
upon under the old order. Science 
and progress mark the new. 


This added to the fact that only 
about an hour’s time elapses from the 


The old method, Ve Rotting: 


Cod Liver Oil. 


But before rendering, 
each liver is examined 
and thoroughly washed. Bile in- 
fected and small livers are thrown out. 
These are all preparatory precautions. 


And now Mead’s Cod Liver Oil 
can be had with the addition of agree- 
able essential oils—permanently fla- 
vored—with no diminishing of po- 
tency or injury to the patient. 


MEAD JOHNSON & COMPANY 


Evansville, Indiana 
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Materials Every Orthodontist 


Irrespective of the technique he employs, the ortho- 
dontist will find materials, tools, appliances and 
equipment shown or mentioned on these pages, 
that by their adaptability to the exacting nature of 
his work will save his time, help him to achieve 
his purpose, and make working with them a pleas- 
ure. Orthodontia demands perfect tools, materials 
and appliances. We so make them for every tech- 


nique. 
The Ribbon Arch 


The scope of the Ribbon Arch technique is wide, 
and these appliances represent years of earnest ef- 
fort and consistent development to make them as 
perfect and effective as possible. They may be ob- 
tained from dental dealers in all parts of the world. 
Pamphlets detailing the Ribbon Arch Technique 
will be sent upon request. 


The Expansion Arch 


The principle of the Expansion Arch was one of 
the first used in orthodontia and continues to hold 
many friends. Our catalog fully describes this ap- 
pliance and its accessories. 


Lingual Arch Materials 


Correction of malocclusion by the Lingual Arch 
technique necessitated the production of high-grade 
gold-platinum wires and band materials. The wires 
in all gages have the desirable spring, and, as one 


The S. S.White 


211 S.12th Street 
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Can Use To Advantage 


practitioner put it, “they do not tire.” They may 
be annealed and retempered without detriment to 
their properties. The band material is made in three 
uniform degrees of toughness. 


Tools and Materials 


All S. S. White Pliers are made in our own factory 
from a steel selected specially for the work they are 
required to do. 


S. S. White Aluminum (one-piece) Impression Trays 
were designed by, Dr. J. V.Mershon for orthodontic 
work. They have deep troughs, anatomically formed 
palatal sections, have no rivets to harbor deébris, 
and may be bent and filed as desired. 

Exact Impression Compound is an ideal low-heat, 
non-irritating vegetable compound. Becomes plastic 
at 120°F., and is rigid at mouth temperature. 


S.S. White Child’s Chair 


A junior model of the well-known Diamond Chair, 
having a smaller backrest and seat, and auxiliary, 
adjustable footrest. Time is saved in seating the 
small patient, and it will accommodate a fair-sized 
adult with ease. 


S.S.White Orthodontic Appliances, Tools, 
Materials and Equipment at 
all Dental Dealers 


Our Catalog is a complete book showing and describing in detail appliances, tools 
and materials that will meet almost every orthodontic need. Write for it 


Dental Mfg. Co. 


Philadelphia 
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WILKINSON 


WILKINSON 


ORTHODONTIA 


BAND MATERIAL 
be 1 9 


GOLD—PLATINUM—PALADIUM—SILVER 


< 

Platinum Color 

iy, “Any Thickness Non-Oxidizing Descriptive 7 

vad High Fusing 6 

= Width at ‘your 
to your order.” Easily Adapted request. 


Good Edge Strength 


Anterior Sizes 
.005” x .15” 1 Dwt. 
11 gr. per foot 
.004” x .14” 1 Dwt. 
5 gr. per foot. 
One foot lengths or 
coils of 3’. 


Molar Sizes 


.007” x .20” 2 Dwt. 
14. gr. per foot 
.006” x .18” 2 Dwt. 
10 gr. per foot. *_ 
One foot lengths 
coils of 3’. J 


WILKINSON WILKINSON 


The Orthodontist 


and a Dentifrice 


It is just as necessary to keep orthodontic appliances that are in the 
mouth thoroughly clean as it is necessary to keep them in proper position. 
The selection of a dentifrice for the orthodontic case 
is just as important as the diagnosis and the method 
of treating that is decided upon. 
By every practical and important test Drucker’s 
Revelation Tooth Powder has proved its superiority 
over all other dentifrices in keeping orthodontic ap- 
pliances in the mouth clean and bright. 
A prominent orthodontist (name on request) says, 
‘*Tt’s the best dentifrice that I have ever used. It 
solves my problems of keeping appliances clean and the 
mouth in a sanitary condition.’’ 
Try ‘‘Revelation.’’ Write your name and address in 
the space below. We will send you a liberal supply 
for your office. 

AUGUST E. DRUCKER CO. 

SAN FRANCISCO 


AUGUST E. DRUCKER 
San Francisco, Calif. 


Please send me enough Revelation for a careful trial. 
Dr. 
Address City 


Mention this Journal when writing to Advertisers. 


ER) (GS 
‘i 
SANTA Monica, CALIFORNIA 
: 4 
] 
F Dav 
4 q 
Te 
NOT HABITUAL 


Advertisements 7 


HEX YLRESORCINOL 
SOLUTION S.T. 37 


(Liquor Hexylresorcinolis, 1-1000) 


Destroys pathogenic bacteria on less than In addition, it is odorless, colorless, stainless 
fifteen seconds contact. and non-corrosive. 


A general antiseptic for disinfecting the skin 


and mucous surfaces It is active in the presence of organic matter. 


Dennitely effective, but perfectly SAFE, even N on-irritating when applied full strength to 
if accidentally swallowed. open wounds and denuded skin areas. 


H exyiresorcinol has over SEVENTY TIMES THE GERMICIDAL POWER OF 
PHENOL, and is the most powerful non-toxic antiseptic known. 

HEXYLRESORCINOL SOLUTION S. T. 37 has the low surface tension of 37 DYNES PER 
CENTIMETER, which increases the rate of diffusion of the germicide through the cell membrane 
of the organism, and materially enhances the germicidal action of the solution. Hence the 
name, HEXYLRESORCINOL SOLUTION S. T. 37. 


THREE AND TWELVE OUNCE BOTTLES 


SHARP & DOHME 


BALTIMORE 
NEW YORK CHICAGO NEW ORLEANS ST. LOUIS ATLANTA 
PHILADELPHIA KANSAS CITY SAN FRANCISCO BOSTON 


DENTAL X-RA Y SUPPLIES 


ONLY 2 OF OUR COMPLETE LINE 


Everything needed for finest dental X-Ray work. Prompt 
Shipment. Low prices—and Technical advice when desired 


Enameled Developing Tank 


Set consists of 2 inner tanks for developer and fixer 
solutions. Holds 8x10 or smaller plates or Dental Films 


DENTAL X-RAY MOUNTS Price $22.50 11x14 size $27.00 14x17 $35.00 
In Black or Gray Cardboard with Celluloid Two-Compartment Glass Tank. ..............0.0005 $1.50 
Windows or All Celluloid Style. Single Developing Clips, per doz Ret iodransahowe was 1.25 
10% cash discount allowed on small lots. Special price on 100 % 
or larger quantities. Extra for imprinting name and address. Acid a Fixing Bath % Gal Sse 0.30 iG 0.60 
Ask for Quotation and Sample 8x10 Film Developing Hangers 1.25 
NEW DEVELOPING ANK Dental for getting the correct distance, 
Outfit has 2 inner tanks for developer 00 Buck X-Ograph Dental Films, per dozen. .0.75. Gross... 6.96 
and hypo (1-2 gallon) tanks 8x10 and $17 Eastman Dental Films, per dozen. .0.70. Gross...... 6.96 
10 film style clips; larger sizes also. . WE CARRY ALL SIZES OF 


8x10 size $22.50, 11x14 size $27.00, 14x17 size $35.00 Dental X-Ray Films and X-Ray Plates in stock for 
quick shipment, also a wide ljne of other X-Ray sup- 


GEO. W. BRADY & Co. plies. Liberal discount for quick cash payments. 


780 So. WESTERN AVE. CHICAGO Send for complete price list with discount sheet 


MOVAGLE 
OVER FLOW OPENING HOLDING 
REMOVABLE TANK)| FOR WASH WATER 1 GAL HYPO 
sill 
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BALDNESS 


CANNOT BE CURED WITH 
BS POLISHERS 


NEITHER 


do we claim that BS Polishers will cure 
gingivitis, trench-mouth, or pyorrhea. 
WE DO CLAIM that there is no instru- 
ment or medicine of greater value than 
BS Polishers in the treatment of these 
diseases. 


After scaling is complete it is abso- 
lutely essential that rough surfaces be 
polished to prevent irritating the gingi- 
vae and the redepositing of tartar. 


wn. 
POLISHERS 


PAT. AUG. 27,1918 


are so constructed of the best grade of 
resilient rubber that in use they will 
extend far under the free gingivae and 
between the teeth carrying the polish- 
ing materials just where they are most 
needed. The same Polisher may be 
freed of polishing powder and attached 
to a Young’s Medicator & Masseur and 
used for forcing medicine into diseased 
‘“nockets’’ as well as for massaging the 
gums. 


When used for polishing, BS Polish- 
ers should be used with Young’s Man- 
drels—made especially for them. The 


R. A. Mandrel is especially short be- 


cause it has protector for hand-piece. 


Polishers 60c a dozen 
Angle Mandrels 15c 
Straight Mandrels 5c 


YOUNG DENTAL MFG. CO. 
ST. LOUIS, MO. 
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KERR 


REG. VU. S. PAT. OFF. 


Perfection 
Impression 


Compound 


Softens Easily — Hardens Quickly 


Working temperature between 
120° to 130° 


Kerr Perfection Impression Com- 
pound has made compound im- 
pression taking a success. It has 
met the requirements of the lead- 
ing practitioners for a period of 
over thirty years. 


Made in Regular Cakes, Tracing Sticks, 
and Wafers for your convenience. 


Kerr Perfection Impression Compound 
Cakes 


Kerr Perfection Impression Com- 
pound has the essential qualities 
that make it possible to obtain the 
desired results in an impression, no 
matter how difficult the case may 


be. 
Sold at all Leading Dental Depots 


Detroit Dental Mfg. Co. 
6081-6095 Twelfth St. 
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old friend 


new, better form 


PALATABLE 


MILNESIA], 
WAFERS 


the pleasant way to take 


Milk of Magnesia 
Each wafer represents 2 teaspoonfuls of 
talk of magnesia. 
MILNESIA LABORATORIES, INC. 

Coprrighes 


New Vork City, U. & A. 
ba 


LR gees many of your patients dislike the 
taste of the milk of magnesia you pre- 
scribe for acid mouth? Give them Milnesia 
Wafers instead. Each one of these palatable 
wafers equals two teaspoons of milk of mag- 
nesia .. . your patients simply chew them up 
and they penetrate every crack and crevice in 
the teeth and form an acid destroying film of 
milk of magnesia in the mouth. Give them a 
trial . . . send for our free office sample of 


Milnesia Wafers. 


MILNESIA 
WAFERS 
MILNESIA LABORATORIES, Inc. 


11 East 36th Street, New York 
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SELLING 
SATISFACTION 


Each Bacon orthodontic appliance is designed specially for 
the individual case. ‘The design is based upon our experience 
with thousands of cases. The quality of workmanship and 
materials used are equalled by no other laboratory built re- 
movable appliance. Bacon appliances are standardized and 
simplified as to technic so that the average general dentist 
may carry out the treatment. 


Individual and personal consideration is given by our staff 


Ses to any difficulties arising during treatment. 

TOY 

Deb We build appliances only for those cases which on analysis 

(Ov; 0 show themselves amenable to treatment using removable appli- 
‘P< ances. Our first fee covers the cost of the appliances, of all 
Kak repairs occasioned by legitimate usage and all revisions ren- 


dered necessary by the changing requirements of the cace. 


ay 


Bacon Manufacturing Co. 
Dept. A. LaSalle Bldg. Minneapolis, Minn. 
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Pyorrhea 
Gingivitis, Vincent’s Infection 
Extraction Sockets 


Septic Conditions in the Mouth 


Obtainable at your Dental Supply Depot 


RARE CHEMICALS INC. 
100 FIFTH AVENUE NEW YORK, N. Y. 
Literature on request 
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Illustration shows harmonizing 
effect of black CDX in a white 
operating room. 


ARMONIZES to a nicety in the exodontist’s operating room. 
Unobtrusive and compact —— yet instantly available. 


Safe and silent—yet having more than adequate radio- 
graphic range. 


A demonstration will prove most convincing. 


Literature and full information will be sent without obligation. 


VICTOR X-RAY CORPORATION 


MOR Ultraviolet Mercury Vapor Quartz 


Lamps, and other Specialties 


CHICAGO, ILLINOIS, U. S. A. 


and complete line of X-Ray Apparatus 4 


A GENERAL ELECTRIC ORGANIZATION 
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JACKSON’S ORTHODONTIA 
APPLIANCES 


And Why We Should Make Them 


Eight years associated with Dr. V. H. Jackson as an 
Orthodontist and Collegian 


Twenty-three years experience practicing 
Orthodontia 


Twenty-three years experience making Jackson 
appliances for the Dental Profession. 


Our appliances are absolutely guaranteed to be 
in accord with Dr. V. H. Jackson’s ideals. 


They are absolutely correctly designed and are 
not bulky. They are the best that can be had 
regardless of the price you pay, for our knowledge 
of Orthodontics excels all others combined, mak- 
ing Jackson’s appliances for the Dental Profes- 
sion. Our prices are based on what we think is 
fair to you and not supply and demand. 


Jackson Appliances ____ $10.00 each 


Gold 2.00 
18-K Collars... 2.50 ‘‘ 


THROMBLEY & SON 


Phone: Wisconsin 6428 
110-112 West 42nd Street New York, N. Y. 
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“Prompt and Effective 
Relief” 


—What dentists say about 


CIBALGINE, “CIBA” 


By using CIBALGINE, “CIBA” pre- 
vious to the operation dentists have 
found that “dental fear” is greatly 
allayed. By continuing CIBALGINE, 
“CIBA” after dental operations nor- 
mal and restful sleep is easily induced 
because of the absence of any post- 
operative pain. 


Prescribe CIBALGINE, “CIBA” in 


your next extraction case—both be- 
fore and after the operation. You 
will be gratified with the results. 


Samples and literature will be gladly sent you on request. 


CIBA COMPANY, Inc. 


Cedar and Washington Streets New York City 
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Uniform and Dependable 


Goldsmith’s White Gold Orthodontia Wire 
has definite physical properties 


Tough, ductile, springy 
Resilient after heating—Immune from mouth acids 


Doctor, you owe it to yourself—give this super metal a fair trial. 
Ask your dealer or write 


Goldsmith Bros. Smelting & Refining Co. 
Established 
29 E. Madison Street eciieeiaceiaiaies Chicago, U. S. A. 
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Why Is Pressure Necessary In Dental Cases? 


The first essential of nitrous oxid-oxygen administra- 
tion is the complete exclusion of air. In the dental case, 
the mouth is open and even with very excellent well 
placed mouth packs, air cannot be completely excluded 
by the pack alone. In addition to the mouth pack, the 
gases therefore .must be administered through the nose 
and into the respiratory passages, behind the pack, with 
sufficient pressure to keep the air from being drawn 
through and around the pack. 


Obviously, what is needed is a McKesson apparatus, 
which may be set for the desired pressure and capable 
of delivering sufficient gas during the very brief moment 
of each inspiration to keep the pressure in the mouth 
slightly above atmospheric pressure, thus excluding the 
air. Then in order to prevent the great waste of gas 
between inspirations, the fiow stops or is greatly reduced 
by closure of the automatic valves during exhalations. 
This is the intermittent flow principle of the McKesson 
apparatus. The same principle applied to ordinary easy 
cases also affects a great saving in gas over any 
continuous flow machine. This fact has been repeatedly 
demonstrated by McKesson users who have shown sav- 
ings as high as 50% over long periods when compared 
with continuous flow apparatus. 
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DEE Half Round Tubes 


made with shafts that fit. 
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PLATINUM COLOR 


means ease of handling 
under any technic you follow. 


The rounded corners, 
distributing the strain, 
increase the life of 
DEEORTHO 
Half Round Tubes 


STRENGTH—without bulk 
10 long $3.65 doz. 
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a 3.45 “ 
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Dr. Miland A. Knapp’s 
ORTHODONTIC APPLIANCES 


Teeth moved physiologically are teeth 
moved painlessly. 
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Fitted to Models 


No Soldering Required 


These appliances are concealed ex- 
cept bands A and B on incisors. 


Send Us Your Models for Information and Diagnosis—No Charge 


Dr. Knapp’s appliances cover the entire orthodontic field and operate in a scientific 
and practical manner. They are firmly attached to the teeth and all movements may 
be accurately measured and the appliance locked during the interval between tightening. 
Tooth movements are, therefore, produced physiologically and without pain or discom- 


Illustrated Catalog and Question Sheets Sent on Request 


MILAND A. KNAPP, Inc., 1419 West Broadway, Minneapolis, Minn., U.S. A. 


] & J Dental Prod- 
ucts are sold 
Dental Supply 
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world. Send for 
latest catalogue. 
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The Ritter 
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chair ever off- 
ered the den- 
tal profession. 
Write for 
folder. 
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patients... 


or 


a flexible, comfortable, adaptable 
at Le RITTER MOTOR CHAIR 
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Orthodontia 
Appliances 


EFFICIENCY, SIMPLICITY, CLEANLI- 
NESS, STABILITY of ANCHORAGE are 
the FUNDAMENTAL PRINCIPLES which 


must be duly considered when designing an 


APPLIANCE. 


Our Designing Departmen~ is thoroughly con- 
versant with these Principles of Appliance Con- 
struction and Physiologic Tooth Movement and 
is at your Service. 


Construction of Orthodontia Appliances re- 
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for Laboratory Construction. 


By sending your cases to us—with or with- 
out designs — you will greatly increase your 
operative hours. 
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Dioxogen has or should have a place in every 
dental cabinet for it is perhaps the most effective 
cleanser of the mouth and teeth available. 


It not only cleanses in the ordinary sense but 
it sterilizes and disinfects, destroys odors and is 
very mildly astringent. 


Any dentist who tries Dioxogen on an unclean © 
mouth cannot fail to be impressed with its value, 
and if he will compare it with ordinary peroxide 
of hydrogen he will as quickly realize wy he: «' 
should Dioxogen. 
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perfect a as skill can make. 


A sample will gladly be sent on request 


THE OAKLAND CHEMICAL CO. 


59 Avenue New York, N. Y. 
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of constant produc- 
tion control through 
tests of physical 
properties, has been 
demonstrated in our 
increased sales of 
wire and band ma- 
terial. There is now 
almost perfect uni- 
formity in our pro- 
duction and every 
orthodontist can al- 
ways be positive of 
the behavior of Ney- 
Oro Orthodontia 


Tested By 
Bureau of 


Orthodontia / a 


Products 
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